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VOORNftME 6013 STAMPED HERE 


T his lMM>k over 3(X) pages—size 

5 X 8 j /2 inches. IkuiiuI in green flexible 
leatherette, is a most useful desk tool for 
evcrvhody connected with the Radio Trade, 

The OFFICIAL RADIO BUSINESS-LOG AND 
CiL IDh' lias been especially planned and laid out 
for the Radio Man—the Executive, the Engineer, 
the Radio Dealer, the Service Man. 

A w'ide variety of radio data, of constant reference 
value to the man engaged in the radio business, has 
been compiled for this first OFFICIAL RADIO 
BL SINESS-LOG AND GUIDE. It contains, in 
addition, conveniently arranged spaces for listing 
ajipointments, engagements and ])ersonaI records: 
business references: commercial information; diary 
and memoranda sheets, etc. 

Here are a few of the features coiitanied in the OFFICIAL 
RADIO BUSINESS-LOG AND GUIDE: Census cf 
Radio Dealers—Population of States and Big Cities—Retail 
Store OfKrating Expenses--List of Radio Set Manufac¬ 
turers—l.ist of Vacuum Tulie Manufacturers—List of Radio 
Parts Manufacturers—Bookkeeping Information for Radio 
Men—Uiulerwriters’ Rules—Code for Electrical Workers— 
Radio Service Man’s Information—Useful Radio Reference 
Fortiiulas—Tube Data Chart—Tables of Schematic Sym¬ 
bols and How to Use—Tabic of Broadcast Stations — 
Principles Underlying Receiver Designs—The Service 
Workbench and Test Table—The Service Car—The Busi¬ 
ness End of Servicing — Form Letters for Radio Dealers 
— The Radio Man’s Credo—1031 Calendar—Important 

Postal Information lOlt X? t £ u a • Holidays in 1931—Calendar of 1930—Calendar of 1932— 

T,k Til" r Engagements, Appointments, hv Days (182 pages) Place for Keep- 

Eist 1.1 (_ustomcrs‘ Names and Telephone 
^ I Income and Expenses—Records of Notes, Dues and Future Expenses— 

T Pa.'-'nfnts- Interest Calculations and C. S. Interest Laws—Cash Discount 

Savings—Fahle of Dozen and Single Prices—Table of lime Payment Plans—etc., etc. 

Mniple adxertiscments that will give a professional tone to vour advertising, and also a chap¬ 
ter on how to pep up business the year ’round. ' ' 


He PftoFiTS Most Who Serves Best 


in arw ?? m*k without the book. It will give him knowledge which he cannot get 

fion in "t help him in his business, through the commercial advice and informa* 

pages; and. most important of all, it will stop money losses by providing 
ample space for recording all business transactions day by day. ^ ^ proviaing 


Mail Coupon NOW! 


GCRNSBACK PUBLrCATIONS, INC.. n*' 

«fi-M P»rk Place. New York. N. Y. 

ill'' Mffer. I eni hisf herewith tJO fnr wtiiih 

i.”. .!?. it. iiiif it*|iv of the nFKK'I.XI, 

LfK; .\Xb fJI'lUK as st^in an It Is pub* 

**n?^*K ***** emer I imiler^iand that the iirh-e 

o.m.rr H.\mo m sixESS- 

I.lHi AMI f,I I UK is (iiibllshetl 


Mil me t-iirerullyj 


Addrets 


Clly, 


Special Offer! 

VVe will accept your pre- 
publication order at the 
special price of $3.00. 
and we will gold-stamp 
Vour name on the cover 
of the OFFICIAL RA¬ 
DIO BUSINESS-LOG 
AND GUIDE if you 
will mail your order at 
once on the coupon be¬ 
low. Once the book is 
published, its price will 
he $4.(K), You arc saving 
$1.00 by ordering now. 


Every item in the OFFICIAL RADIO BUSI¬ 
NESS-I^OG AND (iUIDE is compiled with the 
one thought in mind: How can the man engaged 
in the Radiii Trade be assisted most efficiently? 

How can lie make more money? and Ihiw can 
he otax e mtiiiey? 

The OFIHCIAI. 

a ctiiiiiMdlnr, and 

eliminates account hiM»k> 
log and reference hook. 

The m’zc ..f ilu- OI'FICIAI. R.ADIfl BL’.SINKS.S-I.Or. .AND GL’IDK-5 x 8J4 
iiuhc. Is Mil’ll ili.-it it c:m In- .slip|H'<l in tin- p<xrkt-t and carried arnund wherever vou 
a real purl.alili- ..fTK-i-. 

Till prici' uf till OFKK lAI. RADIO lU’.SINFSS-l.OC AND OUIDF. is $4.(K) 
IKpstpaifl. It xvill he ready for shipment March 1, 1931. 


KADK) HI SI \h.SS-LOCi AND t/L’IDI". is a true assistant^ 
.partner to the man engaged in Radio activities. It 
becomes his private secretary, time-saver, business 
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RADIO NEEDS TRAINED MEN 
Let Us Train You at Home for a Big-Pay Job 


G et into the rich field of Radio via the 
Radio Training Association. Radio man¬ 
ufacturers, distributors, dealers are all eager 
to employ our members because we train them 
right, and qualify them for the positions that 
require better trained men. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor¬ 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T, A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all-electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R, T, A, has arranged its course to enable 
you to cash in on this work within 30 days! 


Would you like to work “behind the scenes'* at 
Hollywood, or for a talking picture manufacturer? 
R. T, A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R, T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers, 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T, A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R, T. A, men to the top. 

Because R. T. A, training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand—why you will find enrolling in R. T, A. 
the quickest, most profitable route to Radio. 


Mail Coupon for No-Cost Training Offer 

Memberships that need not—should not—cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T. A. 
has done for thousands — and can do for you. 

Stop wishing and start actually doini some- 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 
Dept* RCA4 4513 Ravenswood Ave., Chicago, Ill. 




Today! 

Radio Training Association of America 

Dept. RCA-4 4513 Ravens wood Ave., Chicago, 111. 

Gentlemen: Send me details of your No-Cost Training 
Offer and information on how to make real money in 
Radio quick. 

Name 
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In Forthcoming Issues 


UADIO-FREQrENCV TRANSFORMEIt DESK'iN, by Syl 
van Harris. Stiine years ago Harris annonneed the 

rt'sult of exhaustive resea relies on R.I*'. transformers, in the 
most complete form then available t<» the constructor. 'I'here 
lias ht‘en since that time no popular exphinatit>n <»f the gen¬ 
eral jiriiU'iples of ei»il design. Mr. Harris will discuss the 
siihjeet in the light of the new tubes and new method.s of 
eonstnietion whieh have sinee been introduced. 

THE DIODE DF/rECrOU, by C. H, \V. Nason. The eyele 
of radio has swept around again to the two-elenient rectifier, 
whic‘li l*'leming introdueed a generation ago. But inmlern 
radio eireuits retain the theoretieal advantages of this lube, 
while ovtTcoiuing the ditfieulties whi<‘h Idndered its use back 
in the (‘ry.stal da\s. 


AN BKAT-FREQCENCV OSCIEI.ATOU, by H. G. 

Cisin, M.E. This article, describing an apparatus whieh is 
so Well built that it iiia>' be u.seil for laboratory measurements 
and tests of the value of ajiparains, will be valuable to 
Service Men, and of interest to every .serious experimenter. 

A FIFTV-WATr ACDIO A.MIM.IFIEU. One of the most 
interesting features of this .sy.stem, adapted to auditorium 
or oj)en-air work, is tlie novel arrangement for correcting 
the freijnenev-eharaeteristie, to give the proper balance of 
tones at great sound intensities. 

And numerous articles for the .Service Man, the constructor 
and the experimenter. 
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date; its subsrrlplion price Is per year. (In Canada and foreign countries. 
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York City. 
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Here are a few examples 
of the kind of money 
I train 'mtfbotfs " to mdikc 




Started with $ 5 - Now has 
Own Business 

“Cau l tell you the feeling 
of iiulci>eiH!cnce N.H.I. has 
given me. 1 started in 
Itadio with purchase<l a 
fe^v itecessiiry tools, circu¬ 
lated the liusiiiess cards von 
ga ve me ami business picked 
up to the iHiiiit where my 
spare time eurnings were 
my largest incsimc. Now 1 am in Inisi- 
iies.s for inyself. 1 have made a very 
profitable living in work that is play. 

llowAiiu Houston, 

512 So. Sixth St.. Ljiramie, \Vyo. 

$700 In 5 Months Spare Time 

“Although 1 have ha<l little 
time to <levotc to Uadiomy 
Sparc time earnings for five 
months after gratlualion 
were approximately $700 
on IhuHo siiles, service and 
repairs. I owe this extra 
money to your help ami 
interest. I'haiiks for the 
interest shown me during 
the time I studied and since gradnatioEi/' 

CiMRLDS W. LiNSKY, 

5 o 7 Klati Si., Denver, Colo. 

$7396 Business in two and 
one>half Months 

“I have openeil an ex¬ 
clusive Uadio sales ami 
repair shop. My re¬ 
ceipts for Septemher 
were $23:12.10—for Oc- 
tol»er, $2887.77 and for 
the first half of Noveiii- 
l>er, $217(;.32. My gross 
leceipts for the two aiul 
Diic-lialf months 1 have 
ImH'Ii in business have la-en $7300.2.'5. If I 
can net almut ^0% this will mean a 
profit of abtiul $1500 to me.” 

John F. Kirk, 

1.5 li No. Alain St., Sj)encer, Iowa. 

My Free book gives you many more 
letters of N. R. I. men who are mak¬ 
ing good In spare time or full time 
^uelneesee of their own 





will show You too 

Ilow to start a 
spare time or full time 

Radio Business 
oj Hour Own 

witliout 
Capital 



The worhl-witlc use of rci-eiving sets for home 
entertainment, ami the lack of well Irainefl 
men tti stdl. install an<l servu'C them have 
oi)ene 4 l many splemhd chances for sj)are time 
and full time Imsinesses. You have already 
seen how the men and young men who got into 
the auluiiiohih% motion picture ami other iii- 
<hislries when they were \oung had the first 
chance at the key jobs—and arc now thc$.>.<tnfi 
$ 10,(100 and $15,0(M) a year men. Uadio olFers 
you the s^irne chance that made men rich in 
those businesses. Its growth is o|)ening luin- 
dre<ls of tine jol»s every ye;ir, also opjHirtu- 
nities almost everywhere for a t)rotituble spare 
time or full lime Uadio business. “Uich 
Uewanis in Uadio * gives detailed iiiforiiiation 
()U these openings. It's FUlOF. 

So many opportunities many make $$ 
to $30 a week extra while learning 
Many of the ten million sets now in u.seareonly 
2.5% to ■ 10 % etiicient. The day 3*011 enroll 1 
will show 3*011 how to <lo ten jt»bs common in 
most ever}' neighlK>rhood, that n'oii <’an <lo 
in your sjiare time for extra money. I will 
show 3 on the plans an<l ideas that are making 
as high as $200 to $ 1,000 for others while tak¬ 
ing my course. Cf. Dige, 107 Ualeigh 
Apts., Nashville, Term., writes: ma<lc $035 

ill 1113 ’ Sparc time while taking your tx)urse.*’ 
Many $60 and $ 7 $ a week fobf 
opening In Radio every year 
Uro;ul(’asting sliitioiis use engineers, operntors, 
station managers, and pay $1,800 to $.- 5,000 a 
ye;ir. Uadio manufacturers continually n«*«l 
testers, insi>eclors, foremen, engineers, servk*e 
men, and buyers for jobs pa 3 ’ing up to $15,0(t0 
a year. Shipping companies use huiidrc»ls t>f 
ojierators, give them w*orld-wide travel at prac- 
liciilly no expense and pay $85 to $200 a 


J. E. Smith, Pre^., 

Naltonal Uadio Inxltlule 

month. Radio <lealers and jobbers are con- 
liTiiially on the Imikout for good service men, 
s^ilesnien. buyers, managers, and pa 3 ’’ $30 to 
$100 a week. Talking Alovies pay as much as 
$ 7.5 to $200 a week to the right men with Ibulio 
training. Mv l>ouk tells 3 ‘ou of other oj»por- 
tunities in Uadio. 

1 will train Fou at koine 
In your spare time 

Ilolit your jot) oiitil you are ready for another. Give 
me only part «»f your Hpare time. You don’l liave to 
t)e a liiuh 8 cI)(N)I or college ^uilunte. Hundreds have 
won hiKKcr Bu<^?ess. J. A. NaiiKtm juiiii)e<l from $3S 
to $l(m tt v,eek. K. K. WlniKirne s^dom iiiakefi 
under $100 o week now. Ttie National Itudio Iiisli- 
tiito m ttie Puni<-4>r anti World a Largest or>runizuUo<i 
devote<l ekcliisivety to triiiiiiiiK men and young men, 
by corre8|)oudeucoforgo<Mljol)s iu Ihc Uudto industry, 

You Mutt Be SatUfled 

I will give yon oji agreement to rcfnnd every jienny 
of your tnotmy if you »re not 80 ti.sne<l with my 
D»s4»fi« find liiHtnictioii Serviw when you e<>fii|)lete 
my wninyj. And I’ll not only give yon thorough 
training in Potlto prifteiples, pracliirul etperienoe in 
liiiildliig mid Hf^rvieiiig acts, hot also triiiri hi 

Tiiiking Movies, give yon home ex^ieririient.s in 'I’elc- 
visiofi. Cover Uioroiignly the luiesl features iu sets 
such as A. C. and Scretni Grid. 

My 64'PaBe Book Gives the Facta 
C]i[) find mnii tho coU|k>ii now for “Itich Re¬ 
wards in Ra«]io.’* It 
IKiiiits on I the innriey- 
niakirig f)|)|Kir1iiinlies 
the growth of Radio 
has made for yoo. It 
tells of the o])pi>rliiiii- 
ties for a spare lime or 
full time Radio hiisi- 
iiess of your fiwri. the 
Sfiecial training 1 give 
you that has itinde 
hundreds of other men 
Snct'essfiil; uiul also ei- 
plains the iiiuiiy tine 
johsfor w hid) iiiy coorse 
(rains you. Send th«> 

C04i|)on to me tiKluy. 

Von won’t be obliguled 
iu tl)e least. 


Qet 

my new book 
It points out 
what Radio 
Offers You 


You'll get practical Radio Experience 
with my new 8 Outfits of Parts that I'll 
give you for a Home Expert ntcntal Lahomtonf! 


Hear n’rts of 5- 
tuhe Screen Hr Id 
Toned ii a d i o 
frrqtietiry set —• 
only one of Ihe 
many circuits 
yon can build 
with my parts. 



My course is not all theor 3 ’. You use the 8 
Outfits I'll give you, in working out the 
principles, diagrams an<l circuits used in 
modern sets ami taught in my lesson books. 
This 50-50 method of home training makes 
learning easy, fascinating, interesting. You 
get as uiiicti practical cxTieriencc in a few 
months as the average fellow who liasn't 
had this training gets in two to four NCars 
ill the tiehl. You can build over 100 ciretiits 
with these parts. You experiment with and 
huild the fundamental circuits use<i in 
such sets as Crosley, Atwater-Kent, Kver- 
ca<ly. Majestic, Zenith, and many others 
sold toflay. You learn how these cir¬ 
cuits work, why they work, how they 
shouhl work, how to make them work 
when they arc out of onier. 



J.E. SMITH, 

Dept. IDX. 
National Radio Inatituto 
Washington, D. C. 


THIS COUPON IS GOOD 
FORONE/^/l££COPY OF 
MY NEW BOOF- 




(jettkfadsonmifCifedmEmpbtiimtSeruiceta 


J. E. Smith, President, 

National Uailio Institute, Dept. IDX. 
^^*asIlington, D. C. 

Dear Mr. Smith: —Send me your bof>k. 1 
want b> see what U;olio olTers. I iiiulerstaiid 
this re<|iic*st <loes nut obligate me and that no 
9^ tit will call. 

tsame . 

Address . 

^ City . State . 
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ELECTRiaTY 


Without Lejsiohs in 






Students xvorking in our Alternating Current Department 


Instructor explaining operation of modem airplane motor 


Students getting actual experience on modem electric sign 


Don’t spend your life in a dull, hopeless 
job! Don’t be satisfied with a mere $30 
or $40 a week! You don’t have to! 
Electricity pays salaries of $60, $70 and 
even $200 a week to thousands of fellows 
no smarter than you. And you can 
learn Electricity at Coyne in 90 days 
-NOT BY CORRESPONDENCE, 
but by actual electrical work. 

GOLDEN OPPORTUNITIES 

PAYING $60 a Week and Up! 

In Power Plant work, Armature Wind¬ 
ing, Auto Ignition, House Wiring, Radio 
Seiwice, Refrigeration, Welding, Avia- 
tion Electricity, Illumination, etc. Thou¬ 
sands of Big Pay Opportunities for 
theTrained Man. Ana you can prepare 
for one of them in 90 days at Coyne! 

No Books' No Lessons 

Coyne is not a Correspondence School. 
We train you by actuafelectrical work— 
on huge motors and generators, switch- 

H. Ce LEWIS 

President Founded 1899 JL JEl 

500 South Paulina Street, 


¥ 
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IN THE 

SHOPS 


boards, power plants, sub¬ 
stations, auto and airplane 
engines, armatures, etc. You don]t 
need advanced education or previ¬ 
ous experience. Coyne has been plac¬ 
ing men in ElectricalJobs since 1899. Let 
Coyne help YOU to a good electrical position! 

Free Employment Service 

EARN AS YOU LEARN 

My Employment Department gives you 
a FREE lifetime Service. And if you 
need part-time work while at school 
to help pay expenses, we’ll gladly help 
you get it. 

GET MY BIG FREE BOOK 

But get the PROOF! Mail the coupon 
below for my BIG FREE BOOK—tell¬ 
ing all about jobs, salaries, opportunities. 


Students working on a large synchronous Converter 


• • F/ # 0# 


‘ ^ ' • ' * 


i <1 i Tl V 


- ▼ 


f "SI 


Auto & Aviation Electricity off ers. This 
costs you nothing and does not obli¬ 
gate you in any way. Just Mail the Coupon! 

Electrical School 

Dept« 4i'8i CHICAGOy ILL. 

oiltaCTirs learntTig — 

H. C. LEWIS. President 

COYNE ELECTRICAL SCHOOL, Dept. 41-01 

SCO Se Paulina St., Chicago, Ill. 

Gentlemen: Please send me your big Free Electrical Book with 

151 illustrations. This does not obligate me. 


MY FREE BOOK-^ 

Address .. • * 

City . State . ' 
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THERESA BIG PAY 


For the Trained Man in 



Dissatisfied with your job? Not mak¬ 
ing enough money? Then let me show 
you how to get into Radio, the livest, 
biggest money-making game on 
earth. Thousands of opportunities 
for jobs leading to salaries of $60 
a week and up! Jobs as Designer, 


Inspector and Tester paying $3,000 
to $10,000 a year; as Salesman and in 

Service and Installation work at $45 to $100j 
a week; as Operator or Manager of Broadcast^ 
ing Station at $1800 to $5000 a ye^-^as Wire¬ 
less Operator on Ship or Airplan4»<t^ Talking; 
Picture or Sound Expert. Thousands of Big’ 
Pay opportunities for you to choose from! 


LEARN RADIO- 

TALKING PICTURES 



By Actual Work in CreqlrCoyne Shops- 


Gome to Coyne and learn all branches of Ra- Pu,t <iii yp^r own Television program! 
dio in ten short, pleasant weeks. NOT BY J^earn .Radio the practical way—by actual 
CORRESPONDENCE^ but by actual work y^i^io ’Work on actual radio equipment! 

X^’'ou don't need advanced education or pre¬ 
vious experience. I don’t care if you are 16 
years old or 46. Come to Coyne and I’ll pre- 
Talking Picture equipmer.t, etc. Bfbirdcast pare YOU for a good paying Radio job in lOi 
yourself in our sound proof stifjio room! weeks’ time! : 


on scores of modern Radio Receivers, hu^ 
Broadcasting equipment, the very latest 
yision transmitting and receiving appui’attis, 

3fQir6lc 




^ IS NOW HERE! 

And Television is already here! Soon 
there’ll be a demand for thousands of 
Television experts. The man who learns Tele¬ 
vision now can make a fortune in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new development! Mail coupon on the oppo¬ 
site page for full information—absolutely free! 

Radio Division IT 

H.C. LEWIS, President JL 

500 South Paulina Street, 


\ 
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Free Employ tneht S^vice 

EARN AS YOU LEARN 

You'^et free Employment Service as long as 
you live And if you’ll need part-time work while 
at school to help pay expenses, we’ll gladly help 
you get it. Many of our students pay nearly all 
of their living expenses that way. Mail coupon 
below for full details. 


TELEVISION 

IN lO WEEKS 

Not by Correspondence// ' 

Don’t let anything keep you out of Radio! Start - —^ 
now, and after just ten short weeks of fascinating 
work in the great Coyne Radio Shops, you’ll 1^ all set for „ 
the best job and biggest pay you ever had in your life! 




Coyn€ is 32 Old! 

Coyne Training is tested, proven beyond 
all doubt. You can find out everything 
absolutely free—how you can prepare for 
a good Radio Job or how you can go into 
business for yourself and earn $3,000 to $15,000 
a year. It costs nothing to investigate! 

Mail Coupon forMyBigFree Book 

Fill in this coupon, tear it out and mail it to me at once. 
This will not obligate you in any way and positively 
no salesmen or agents will call on you. It will bring 




Electrical School 

Dept. 41-8Chicago, Illinois 



H. C. LEWIS, PrcBlSent 

Radio Div. Coyne Electrical School 

500 S. Paulina St., Dcpt.4«-«H Chicago, III. 

Send me your Big Free Radio Book and all 
details of your Special Introductory Offer. 
This does not obligate me in any way. 

Name ... 

Addrexs . 

City . State . 


I 
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Make Youi* Old Radio 

(Electric or Battery) 

a 1931 

TONE CONTROL MODEL - IN ONE MINUTE 

wiih Vari-Tone TOXE COJWROL 



Read what two of the thousands of 
satisfied users have to say — 


Your Price 

$2.95 


Have the BIG NEW Feature of 1931 Nationally 
Advertised Radio Without Having to Buy a New Set 

Tone Control is tlie big, new radio feature this season on expensive radios. 

It is a Bne thing. 

People’s ear-drums differ. Some folks like emphasis on bass notes. Some 
prefer high notes. Some like it somewhere in between these extremes. 

Then, too, acoustics differ in different rooms. The same radio “sounds’' 
better in one room than in another. 

Occasionally the air may he ’’noisy*' with high frequency interference. 
Such noises usually are on higli frequency wave lengths. 

Again, the broadcasting of certain programs or of certain stations may be 
a little off—too much stress perhaps on low or high notes. 

Outside of regulating the volume loud, medium or soft with your set, you 
couldn’t do much to correct these annoying conditions. 


But Now! — 

Now', merely by connecting in one minute the VARI-TONE Tone Control, 
with a slight turn of its knob, one way or the other, you can adjust the tone 
pitch to suit your cars. 

You can adjust your radio to the acoustics of the room it is in. 
lou can “tune out" or counteract much of the “noise" in the air. 

\ ou can compensate to a considerable degree for any faulty broadcasting. 

“Vary-the-Tone" of your radio to the way wdiich suits YOUR 
ears and YOUR ideas of “what sounds good" in the room 
where you are. VARI-TONE is easily removed and carried 
with you to be attached on tlie radios of your friends. 

The knob may be placed on top of your radio, or it may be 
permanently installed by screwing it to front panel or any other 
place on the cabinet. Merely remove audio amplifying tube 
from socket, insert VARI-TONE disc over proper prongs, 
re-insert the tube. That is ALL there is to it! Satisfaction or 
no sale! Positively cannot injure the finest radio in any way. 


(tentJfrnen: I tprtalnb* uimt lo ronicratulate ymi on the 
\.\lU-TON’K Ton^ (’untrnl uhleh I ha\c been ii.stng on my 
IJrJH iiKMlel ratho. I Uilnk il’s juit Rrent. All my rrlenUa 
lliiiiight 1 had a new radio when they heard It. It l)^lng^ mit 
some musilral note* I never was able lo hear liefnre, and it 
sounds so fuellovv and soft, it also se^mi to rut out soiiio of 
the Kratchy Interference. 

.several frlemh want me to get VAIU-TOXKS for them 
They were sold on this wonderful device from the first ilitir I 
let them hear my set. .\ll In all. I think It is the most 
wonderful radio rnnlrlhullon to jieople who want to hrliiK ilielr 
sets up to date that I have seen utTereil. WIsldtiK you the 
best of succcits. I am. respectfully yours. 

J. Frank Westerknmp. 

Hun.I mil. t)hlo. 

near mn: T reeched my VaIU-TO.VK and am very much 
pleawd with It and e\er>- <4ie who has tried it thinks It is a 
H-onUer. Knriosed find chiTk for l-il.OO for which please shin 
10 more at once, \ours very truly. 

Donald Taylor. 

3C38 So. Saginaw St.. 

Flint. Mich. 


LIST PRICE. $4.75 


RADIO AGENTS WANTED! 

Write for Particulars 

V^ARI-TONE is the newest, fastest money maker on the market. Connects 
in one minute. Carry in your pocket — demonstrate everywhere. Every radio 
ow’iier wants his set to sound like latest 1931 Tone Control models. Low' price — 
hig profits easy. Valuable territory given — a few dollars starts you. 

Send $2.05 for sample or order C. O. D. Try it a week. Satisfaction or 
money back. (Lower prices in quantities.) Particulars free. 

VARI-TONE LABORATORY 

Dept. 75, P. O. Box 700 • - Cincinnati, Ohio 


A Full Week's Trial 


MAIL THIS COUPON TODAY 


It n iinderslood If iT 
am not isatliifled after I 
my Wfck'ii trial you I 
will refund my money. J 

f 1 Knrinseil And $2,95 for whlrli rush one V.\ni*TOXE 
lire paid. 

C 1 Ilusli one V.\nr-TX)XK C.O.D. T will pay prlre on 
arrhaf. 

C 1 Send me full Particular? regarding agents" proposition. 


Name 


Address 


. State. 


VARI>T0NC LABORATORY 
Degt. 75. P. 0. Box 700 
Cincinnati. Ohio 
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** Takes the Resistance Out of Radio * 

Editorial Offices, 96-98 Park Place, New York, N, Y, 


Radio Gadgets 

By Hugo Gernsback 


I 'r would lic» most interest in jr* if sonioone of a philaiithrojiie 
nature sliould erect a radio imtseinu in wliieli would be 
displayed all of tlie different radio appliances wliieh, during 
the etuirse of tlu* years, have b(*en ]>nt out by enterprising 
and hopeful mauiifaeturers. I'hir one thing, it would be most 
inter(*sting from a liistorii'sd standpoint; and, from iuan\ other 
standpoints, it would afford a good deal of amusement, aside 
from the instructive value. 

'Diose who have had (KTasioii to leaf through baek-inunbers 
of our radio publications, going back over a stretch of ten 
years or more, will be aiua7.ed at the tremendous anuuuit <»f 
radio material that has been put mit, and so inneh (»f which 
became obsolete very (piickly. Of (‘ourse, in an art that 
advances as rapidly as radio, this is a necessary evil; \i‘t it 
is sur])rising htov many radio accessories, that we could not 
do without at one time, are never heard of today. The new¬ 
comer, who is just starting in radio, often lias not the slightest 
idea what the’ old gadgets were all about. A large catalog 
could be made 6f all of these obsolete items, many of which 
can no longer even be bought; w'hile others, though obsolete 
so far as the experimenter is concerned, are built into a railio 
set as a regular thing. Very often it w*i!l be found that what 
once w'as an accessory, thought necessary to a radio set, is 
today no longer an accessory; for tin* manufacturer of the 
set builds it into the radio .set as a matter of course. 

Of the many gadgets that come to mind, only a few’ may 
be mentioned lierc. 

For in.stanee, there was the adjustable loud speaker. No 
one, some few years back, w’anted to buy a loud speaker unless 
he C(udd regulate it him.self by means of an atljusting screw’. 
Where can you buy an adju.stJtble loud speaker today? 

Tlien there was an ejiidemic of vernier dials. Fortunes were 
nuule and lost by a number of manufacturers, in Ju.st this <me 
item alone. Yet* a vernier dial today is almost obsolete, except 
in short-wave .set.s. Manufacturers of radio sets jirefer to build 
their vernier arraiigemeiit.s, if they u.se any, right into the .set. 

Tlien we had the tube protectors, and there were a good 
manv of tbe.se. Vacuum tubes W’crc at that time fearfully 
cx}»en.sive (costing as high as six and seven dollars ajiiece) 
and it w’as cpiite the thing to have a special fuse attached to 
every socket, to ]»revent the tube fn»in blowing out, if the 
“ir* battery .should be actually .shorted aero.ss the niamcnt. 

No radio .set, six or .seven years ago, could be sold unle.ss it 
had anywhere from one to three jacks, into w’hieh you couhl 
}ilug in not only your loud speaker but y<mr telephone receivers 
as well. We eoiiid plug into the detector circuit, if we wanted 
to, or into the first or .second stage of the amplifier; and no 
set was considered eoiu])lete without .such gadgets. Where are 
the radio jacks today, and where do you plug in your telephone 
receiver, even if you want to, except ]ierha])s in a few’ .short¬ 
wave sets? 

Then there was an outbur.st of adju.stable grid leaks. A 
grill leak w’ns considered so much junk unle.ss yon could 
adjiLst it to vour bearfs content. Do/.ens of maiiufaetnrers 
made grid leaks, from the .simple.st to the iiio.st complicated 
types, to take care of the demand. It is doubtful whether the 
nVw’ radio experimenter will be able to buy an adjustable grid 
leak today. 


'fbeii w’c had our tuned radio-frequency transformers. Some 
of the be.st timed radi<»-frequeney .sets bad to have tuned traii.s- 
former.s, in order to get the last omu'e of efficiency from the 
.set. Today the tuned radio-freipieney transformer is a nm.seuin 
attraction. 

'riieii, for a while, we had a nuniher of rimlti])le tubc.s. The 
detector, radio-fretpieney and audio-freipieney tubes were all 
incorporated into a .single bulb. It was jirojio.sed to do aw’ay 
with all the other tubes in the .set, and have jn.st one. The 
idea did not go over, principally beeau.se of the great co.st 
of sueli a tube; aitliougli it is inlienuitly .sound. I ilo believe 
that, in the future, w’e may have some of the.se multiple tubes 
again, provided they can iie luanufaetiired cheap enough. 

At about the .same time, w’e had a huge crop of tube re 
jnvenator.s. This was an interesting gadget; mainly for the 
reason that tubes w’cre at that time very expen.sive ami they 
could actually he .somcw’bat rejuvenated by means of one of 
these appliance.s. Such eleetrie tube rejuvenators .sold from 
$5.00 upw’aril.s. (lO into a radio .store today and ask for a 
tube rejuvenator; and the clerk will, most likely, not have the 
sliglite.st idea of what it is all about. 

Then we had the tube-howl arrestor, which w’as also an 
intere.stiiig little gadget at which we laugh, or at least .smile, 
the.se days. Tubes w*ere not as efficient tlien as they are today, 
and tliey were mostly niiero]>honic. In tbo.se days it would 
have been inijio.s.sible to manufacture a midget .set; for the 
.simple reason that the feedback of the loml speaker would 
have made radio reeejition impo.ssible. Even five feet aw'av 
from the set, a loud speaker produced enough audio feetlback 
to .start the tubes to how’l. The tubes in tlio.se days w’ere 
alnuKst universally iiiierophonie; hence the howl-arrestor gadget. 
It is doubtful wlietlier there are any in the market today. 

For the .same reason, we bad an epidemic of cushioned 
sockets, for tlic.se tubes; these w’itc suppo.sed to cure the howl 
evil and, incidentally, prevent filament breakage. The cn.sb- 
ioiied .socket today is al.so an ana cl iron ism, for the reason that 
the modern fnbe no longer requires it. 

Then there w as the fad of wavet raps. Hundreds of tbon- 
saiids of the.se gailgets were sold; tlie most intere.stiiig points 
about them lieing the adverti.sing elaiin.s, ino.st of which were 
unw’arranted. There was liardly a wa vet rap man u fact urer 
wlin did not make claims that liis contraption also reduced or 
eliminated static. In .some ea.se.s, this contention might have 
been true; beean.se .some of the.se w’avetra^is eliminated the 
signal as well, .so yon could bear neither .static nor radio 
program. While there is .still a limited market for wavetrap.s, 
the modern set has practically eliminated the w’avetrap entir**ly. 

What is the moral of all this? Simply that no one kiiow’.s, 
ahead of time, what w'ill or w'ill not be siiece.ssful in the radio 
art; and there is no w’liy to find out except by the bit-anil- 
mi.ss .sy.stein. No art can progre.ss without this experience; 
and it is to be doulited that the radio indn.stry would have 
achieved its present po.sition bad it not been for the activities 
of our inventors, big and little. There is always a market for 
a g<iod gadget, and w’e have them today as wt had them years 
ago. 'riie future alone will tell w’hieb of tbe.se acees.sories 
will ]irevail. 
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Service Men*s Department 

This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 

Edited by JOHN F. RIDER 


TONE CONTROL? 

By John F. Rider 

]IKHK liRs Ikhvi ;i (h‘;il of 

tion oiioiit tout* (*ontroK 'lJu* priiifiph* is 
lirinjr (iisnisst'd pro and roii, Somh- rt*- 
trivrr Mianufart iihts favor its application, 
and others arc against it. 

W’liat is t<»nc control? \\‘liat lUics it do? 
l^ucstions of this type arc licard daily. 

Ttme ctnitrol, in the fullest sense tif the 
worti, denotes a means wherein the tone of 
a sound may he elianjfcd. Since the tone 
is a matter of pitch and, therefore, involves 
frequency <’onsideration, “etnitrol of a tone’* 
would seem to sipiify some means of vary¬ 
ing; the frequency. <)hvionsly, siiidi a pro* 
(‘<Hlure is inipossilile: hut it is possible to 
vary the eonqia rati\e aiiiplitudi^s of the 
f r(‘qiien(af\s present in a son ml, and tliiis to 
(*haiip:e the timbre <d“ the tone. Uy inereas- 
inir the amplitude i»f some frequencies, <»r 
the intensity of the sound, it is ))0.ssihle to 
ereati* in the mind of the listener the sarin* 
inipre.ssion as if he had heard fre<|ueneies 
which Were absent in the sounds i.ssiiin^ from 
tlie speakt‘r. 

While it is true that certain jdiysiologieal 
reactions can l»e produced by means of a 
system which is of such desijrn that the 
amplitudes of the fre<pj<*neies can ht* varit*d, 
this do(*s not signify that such a result is 
po.ssihle with the present-day .sy.stems of 
**tone eontroF' which are employed in radio 
receivers. J’here are many reasons which 
iiidi(*ate the need for a tone-control .system; 
amon^ them are the peculiarities of the 
human ear; the fact that the reproduction of 
the broadcast music must usually take place 
in a room which is much smaller than studios 
where the original music is hein|»: jiroduecil; 
the fact that the intensity of the reprothieetl 
music is miu*h le.ss than ttiat of the orig¬ 
inal; the fact that the reproducing me- 
chani.siii is far from heiiijr perfect; and sev¬ 
eral other simihir eonsideration.s. However, 
the reader .should not ima^riiie that the 
averap* <*apaeity-type tone control .system 
prodiie<*s such a control of the frequencies 
which are heinp: pa.s.sed throujrh tlu* audio 
amplifier. In short, the capacity-type, and 
similar simple forms of ttini* control, in¬ 
troduce distortion. Of that, tht*re is no 
doubt; hut the qiic.stion arises, wlu*ther such 
distortion is or is not desired by tlie lis¬ 
tener? tlud^'^inir from all sip:n.s, distortion 
I'f the nature eau.sed by the .simple forms of 
tone control is desired by the radio publti*. 
'I’hat such a (*ondition has been existent for 
a lonp: period of time has been shown by tlu* 
oft-su^p\sted methods of producing'* “mellow 
times.” 

“>tellow tone.s,” as interpr<‘ted by the 
ladio public, and as produced by S4*veral 
piqmhir methods, means the lo.ss of the 



M r. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men*s Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech¬ 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re¬ 
quests and suggestions for this depart¬ 
ment may be addressed to him in care 
of Radio-Crapt, 


hiifher uudio frequencies. Anyone intere.stod 
in the eliiiraetc‘ristie.s of .speech aiul music 
will readily oppreeiute the .si pi i lieu nee «if the 
hi^rh frcfpienei»‘.s in speech uiul niiisie; tliey 
mean brilliance oiul color in mii.sie, intellip 
ibility and artieuhdion in speech. But, if 1 
«lo not care for the pn*.sence of the hiirh 
audio frequencies in music, and I am satis¬ 
fied with the speech-sounds which do not 
contain the frt*4pieneies above eyele.s, 

w'ho is there to tell me that what I hear is 
not what 1 xhtHthi hear? Berhaps it is piHir 
iiiiisie in the ears of a rmisie hiver; but I 
like it just the .same. 

On the other hand, the introduction of 
the simpU* form of tone control deft‘ats the 
efforts of that prrou]) of orpinixations w’ho 
are triu* music lov<‘rs ami arc attempting 
to fo.ster intere.st in musical appreciation, 
'rhere is mi doubt about the distortion in¬ 
troduced by the sinqile form of tone* control, 
there is no floubt that it impairs the beauty 
of a .synqihonie oreh(‘stra — but *>ne Ls 
tempted to ponder ovt‘r the po.ssilulities of 
.satisfactorily re|)rodueing a 125-pie«*e .sym¬ 
phonic orchestra in a living room (.say, 
It X IT feet), when the receiver is not 
e(pii)iped with tone control. Furthermore, 
one is tempted to ])onder over the .sen.sa- 
tions of the average man or w’onuin wlu» is 
not a hiver of .symphonic nm.sie, and wlio 
would, when obliged to listen to jierfeet 


reproduction, expre.ss an unfavorable com¬ 
ment. Many such individuals find pleasure 
in symphonic* music when they can change 
the* timbre of the eomph*te sound. Whether 
or not such a viewpoint is correct, is b(*yond 
till* point. 'I’he fact remains and it is glar¬ 
ing that the simplest of tone-control .sys- 
tc*nis affords a means of satisfying the dc- 
sirc*s of the listener. 

Fi rhaps we should cpialify the bust state¬ 
ment. ’rhe true nm.sie lovers who can 
a))preeiate good music, and whose* auditory 
organs are such that they can appreciate 
the ab.s<*nee of certain frc*qii<*neie.s, find no 
advantage in the tone control. Liifortii- 
luitely, how*ever, this group is a minority, 
and the majority must rule. Condemnation 
of the tone control is not in orde r. What 
is nce4*.ssary is the design of a tone-control 
.sy.stem which can be applied w’hen tlcsircd, 
and di.S(*onneetf*d when not de.sired. Of 
eour.se such a .system niu.st increase the (*o.st 
of a radio ree<*ivi*r. 'Fhe design of the radio 
receiver without the time control .should he 
ha.si*d along the- ideal, theoretical line.s, 
tending to produce music and speech of the 
highest calibre. 

No one on earth can control the musical 
or gastronomic tastes of any other individual 
c»r, for that matter, any of the human de- 
.sires. Radio maniifai*turer.s have known for 
a long time ttiat the* reec*iver-huving public 
has not been .satisfied w*itli the musical re¬ 
production. It would he wonderful if all 
of Its w'»*re music lovers; it would then he 
iinneee.s.sary for .some of the rich men in 
this country to endow and finance musical 
organizations. 'I’he ticket .sellers at concert 
halls gre(»t many of their customers hv th<* 
first name.s, heeau.se the .same people come 
again ami again. riiey are music lovers, 
but their iiumhers are few. We might just 
as well look the truth in the fact*; th<* major 
]>ortion of the population tlesire 'liot jazz” 
and not .symphonic (*oneerts. 

'rhe beauty of a .synqihonie rendition can 
lu* a{q)r<*(‘iated only W’lu*n the listener is in 
the 4*«Mie<*rt hall, or if the reproduction is of 
the original intensity. Musical eoiiqio.sers 
attempt to create a picture in the mind of the 
listener. How can <uie visualize the march 
of eoiintle.ss men, the riimhie of thunder or 
of cannon, and eouiitle.ss other iniag<*.s, w*hen 
the intensity of the reproduction is .so low 
as to eau.se the loss of many notes; and tin* 
era.sh of ba.ss drums or the thumler of ba.ss 
chords uptin a piano .sound like the flapping 
of wings? 

It is indeed unfortunate that the majority 
of the li.stening public tlesire depth of low 
note.s, and not the brilliancy of the high 
note.s. It is al.so unfortunate that the zone 
of frequeneie.s repre.scntative of mii.se in¬ 
cludes the upper amlio register. Efforts to 
{Coulinnetf on />oy« fi2:J) 
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Operating Notes for Service Men 

Hum, oscillation, irregular operation, and lack of selectivity or 
sensitivity have many causes: but a timely hint may save check' 
ing over a whole receiver in the shop 


H um, to an annoying extent, in the 
U^^^;ch ‘'tH A-C’." chassis, may he 
due to one of the usual causes of 
such a eoniplaint—had tubes, an 
open section in a center-tapped resistor, or 
iinuiatclied audio secondaries—Imt it lias 
iieen soinet lines found that the chassis has 
an inherent lunn. At what time this (‘on- 
dition deveIope<l does not matter; Init it 
may he reiuedicd hy the addition of a 2-mf. 


filter condenser, with a workini; ratinjr above 
;J00 volts, connected from one side of the 
speaker iieUrs outlet to the chassis (Kijr. 1). 
Trial will show from which side this bypass 
is most effective, ’I’liis chassis is used in 
several models; the “Ki," “17,” “IH,” “Jr”, 
etc. 

Many Service Men forjret the existence of 
the antenna alipiin/r condenser which is 
located directly above the antenna and 
pround hindin^r posts in the Ihisch “58” and 
“(JO” scries; this lias a black knob for manual 
adjustments. I.ack of sensitivity and, often, 
cro.ss talk, are caused by an incorrect .settin^r 
of this condenser; it .sliould he adjusted 
when the nreeiver is tuned to 1,000 kilo¬ 
cycles. 

Transformer Hum 

An elu.sive hum, in the Kolster “Kt3” 
may he caii.sed by any of a number of de¬ 
fects; it niu.st he determined whether it is 
due to the “U” supply, a faulty component, 
or is purely of a uiechnnical nature. ^lost 
freipiently, its cause will he f<»und in the 
vibration of a ]iower transformer shield; 
placiiij; the hand firmly on this .shield will 
show whether the hum is due to it. If so, 
and no objection is made, the shield may he 
discardi'd; it is removed by strai;rhteiiin|r 
the lu^s which hold it and ]mllin^ it out. 
Otherwise, the space between the tran.s- 
former and the shield may he packed firmly 
with .soft paper and the .shield lilt<*d hack in 
position. The air space, which formerly 
amplified the hum from the transformer, is 
now' occupied hy the stuffinjr, and the vibra¬ 
tion is jjreally dampened. 


By BERTRAM M. FREED 

I'.lectrical hum, in this model, may he 
<'au.s(‘d by too much rt'.sistaiice in tin* hum 
control across the 2’..-volt circuit of the 
heater-type tuhe.s. 'fliis conijiouent may he 
rianoved, and one of about 15 ohms valiui 
suh.stit uted, to obtain iiiori' accurate and 
finer adjustnieul. Tare should he taken to 
fasten this unit firmly to the eha.ssis. An 
imbalanced CfUidition of the .secondary wind- 
in;r of the push-pull input transfornu'r will 


result in hum which can he renuMlied only by 
replacement. All terminals of the power 
pack must he .securely fastened down. 

A cause of o.scillatiou, in the Bosch “48,” 
and certain F'veready modehs, is improper 
position of the variometer rotor, which 
.slumld work wdth the eomhm.ser 
proviile eipial sensitivity and stability over 
the whole tuniiifr scale. When the latter 
is at 0, the rotor of the variometer should 
he at rijfht anjrles to the stator. I’o ali^rn 
the rotor, loo.smi the two nuts which hold the 
varioiiiet(‘r to the cliassi.s, and adjust it. 
When replacing; it in position, he certain 
that both .sets (»f the in.sulatiop: wa.shcrs are 
in ])osition between the frame of the vario¬ 
meter aiul the eha.ssis. During; the operation, 
and before the unit is fa.stencil in jilace, it 
will not he amiss to bend the contact spring: 
on the rotor to pve better contact; for 


imperfect (‘ontaci here may he a cause of 
iniich ili.stress. Uemove llic pnijr .shield, ami 
bend the springs .so that the tension on the 
.shaft is increa.sed, 

Phono-Radio Switches 

Much time was wasted recently on a 
Uadiola “IT,” and an aecmint of the reason 
may sav<* anotlu'r S«Tvie<‘ Man a similar 
experience. 1’his .set operated eorn*ctly on 
the phono, side, hut spasmodically on the 
radio side; which led to the eoiuJusion that 
the trouble was in the U.F. end. Testing? 
the parts and circuits showed a lack of 
screen-prrid voltage on the U.K, amplifier.s. 
The cable is hard to trace, heeau.se red and 
green wires lead to <lifTi*rent components. 
(See Fig. 2). Finally, however, the ilefect 
was foiiiul in a hadly-corrod<*d transfer- 
switch prong, which ma(k% apparently, good 
contact with the other terminal. The switch 
was carefully cleaned of the corrosion, which 
had acted as an insulation, ami the prongs 
w*ere bent to increase their tension. 

A complaint, on the other hand, of spa.s- 
nuidie re<'ord rejirodiietion on a Fhilco eom- 
iiination, was traced to poor contacts on the 
transfer switch, C'are must he taken, how¬ 
ever, not to bend the blades too far; or 
the elasticity and tension may he lost in 
this component. 

A loud hum in the Uadiola which 

was not caii.siMl by any defect in the *‘!V* 
supply, nr any other eom[>onent, was cured 
by placing wads of felt on the speaker cone, 
t(» prevent undue respon.se to the (i0-cyc!e 
note. This did not interfere with repro¬ 
duction, and tin* cnst<uner was sati.sficd. 
On this iTuulel, when the loeal-<listance switch 
is placed on the “local” side, the aerial is 
di.sconne('t(‘d. In some localities, even with 
a sensitive super, reception is poor without 
an aerial; and the re<*eiver will in some 
eases o.seillate violently. In this set, the 
power pack is .somewhat different from the 
{Covthtued on potje (i2.3) 



Left, output of the Kadiola eenter, an addition to early numbers of the I’ictor "RE‘4$” 

to reduce hum: rifiht. a sensith'e point in rrsistance-capacity coupliinj. as in the nctv 'Aenith “'10/' 
“ir* and “12“ {the latter not the old models similarly numbered.) 



Fill. 1 Fift. 2 

Left, HoscU "48 .4.C. ' filter: tiiihl, lrii»sfi-r-switch and cable conaeelians of the Radiola "47.” 
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Leaves from Service Men*s Note Books 

The "MeaT* of what our professionals have learned by their own 
practical experiences of many years 

By RADIO-CRAFT READERS 


NOISE IN A S.-M. SET 
Hy James H, Mills 

NK of the* Sil v**i-M;irsluill sets wns 
\t*ry noisy; this was tnm*(l, after sev¬ 
eral hours of testinjf, to the clinL \\y shak¬ 
ing the dial kiuih on the set, there was 
prodneed in the speaker noise which siijf- 
jrested a Itroken or loose eonneetion some¬ 
where in the set. I removed the eliassis 
and found a filter eond(*nser inoiinted and 
grounded to the base of the dial. In ninety- 
nine eases out of a hundred, this would he 
all ri^ht; hut here was the hundredth, and 
it <*aused all the trouhle. It is true that the 
<lial was jrrounded; hut only tliroujrh a roll- 
injr eontaet, which was the noise producer. 
A wire direct from the filter can to the 
chas.sis cured the trouhle. 


KVLECTRON ‘K-zO” 

By A, S, Cook 

Bdl'T of the Kyleetron “K-Td” 

sets, nianufaetured hy the Cnited Re¬ 
producers t'orp., wliii’h 1 have heen ealletl 
upon to service, have heen troulded with a 
.short in the .OS-tuf. condenser eouplinfr the 
first A.F. '27 with the jrrids of the tuhe.s. 
>Vhen a replacement eomlenser is laekiiifr* 
a speedy and oftentimes jierinanent repair 
can lie eft’t*eted liy utilizirijr the unused pri¬ 
mary of the ]uish-piril transformer, the sec¬ 
ondary of which acts as a jrrid cou]>Hn^ 
choke. 

'To do this, remove the defective condenser 
from the circuit, and hreak tlie jihde con¬ 
nection of the '27 tube at the 2lMf<)0-ohm 
resistor. Then, connect one end of the un¬ 
used )irimary to the jdate and the other 
(*nd to this resistor. 

Many of my customers lia\e .said that 
this metluul of coupling the circuits gives 



The rcsistancfimpcdancc coupling in the 
Kyleetron uses a push-pull transformer's see- 
omiary as a choke^ A repair restores the 
original purpose of the transformer's primary^ 


a better tone to the set. l*er.st»nally, 1 can¬ 
not tell any difference; imt who am I to 
di.sagree with the eustomerr 


REVAMPING A.C, RADIOLAS 
By John J, NotheHer 

F rom this mctlmd of improving the tone 
(piality of Radiola “17," “18" and “JkT' 
receivers, 1 have had excellent results for 
many customers. Two changes in thc.se re- 
cci^•er.s will result in greater tone (pudity 
and le.s.sened hum. 

‘Pile first is to in.stall a 2,d(MI-ohni resistor 
in .series between the cathode of the detector 
tube and the ground or “IFof tlie .set; 
this rc.sistaiH’e should he .shunted f>y a 1- 
mf. condcn.ser The ]>late feed for the de¬ 
tector is taken off the i5-volt tap and put 
on the ICMFvolt connection of the voltage 
divider along with the plate supply of the 
U.K. tuhe.s. This luetlmd will result in 
semi-power detection; altliough .sen.sitivity is 
lowered, the tone (piality will more than 
niakt* up for thi.s. 

The .second .stej> is to take out the tirst 
audio-fre(pieney .socket and repla(*e it witli 
one of the I'V type; the filament prongs of 
which are then wired t(» the detector fila¬ 
ment conmrtion.s. 'Phe cathode of thi.s tube 
al.so .should he wired with a resistor, .say 
2,(K)(f ohm.s, and shunted in like manner to 
tile detector. 

This procedure may apply to any receiv- 
c*rs de.signed along .similar lines. 

'J*he advantage of (’hanging the '2f» to ’27- 
type tube, in the fir.st A.K. .stage, is that the 
hum will he quite noticeably rtnluced. 

REPAIRING RADIOLA 25s 
By J. J. Standi 

S INCE there nre n niniiher of the old 
R.('..\. “Model 25” suiiers .scattered 
around, and since it has not been deemed 
practiial for the average Service Man to 
op(‘n up the eataconih when any part of its 
interior goes wrong, 1 feel that some of 
my experiences with these might he worth 
noting. 

1 have found, (ptite often, that one of the 
A.F. transformers gives way-—especially the 
primary of the last transformer. Some of 
the people who have lived with and enjoyed 
thc.se old .sets do not care to jiart with 
them; .S(» 1 have re])laced the audio trans- 
forriier.s. 'Phe follow'ing ajqilies, in thi.s in- 
.stance, t(* the la.st .\.F. transformer hut 
works (*(pially well with the interstage one. 

1 took an H.C.A. audio transformer (ratio 
JP .^-1) and, after cutting a hole through the 
front .side of the catacoiuh can, directly in 
front of the la.st A.F. tube, 1 could readily 
.solder the grid wire of the transformer to 
the grid terminal of this tuh(‘. 1 then (*on- 
iiei’ted the other .secondary >vire of the trans¬ 
former to t(M’minal No. d on the eatswliiskcr 
hack of the eat aeon ih. 

1 then tt»ok a .002-nif. condenser; soldered 



The Radiola ’‘Model 25*' is still popular with 
many users; transformer replacements may be 
tfunle externally. The connect ions of the "eat" 
are shoion in DiiUi Sheet 16 {April, 1930, 
Kai>io-C raft;. 

one terminal of it to the oataeomh ean and 
(‘onneeted the other terminal to tlie grid 
(‘lul of the .secondary of the transformer, 
in place of the eonden.ser eonneeted in tliis 
circuit in.side of the (’ataeonih. I eonneeted 
one of the primary wires of the transformer 
to terminal N(». U of tlie terminal strip, 
hack of the eataeomh, and the other )>ri- 
inary to No. 1(1 terminal. After making the 
above coimeetions, 1 bolted the transformer 
in an external position on the oval metal 
frame holding tlic eataeomh, in a jxisition 
as near to the original one in the catacomb 
as 1 could. 'Phe .set worked fine and there 
was no dro])-off’ from volume or general 
cffi(’icncy that I could discern. 

The points marked X are the ones to 
which I made coimection.s as indicated. 1 
have rej>la(’ed both the A.F, transformers 
in like manner in different receiver.s. The 
first transformer would, of course, he con¬ 
nected lo (lifTerent terminals on the cata- 
eonih; hut thc.se are readily found hy check¬ 
ing u]) on the terminal .strip. 

THE OHMIC SERVICE MAN—AND 
ZENITH SETS 
By J. Rubenstein 

often wonder, after the explanation 
has occurred to us, why we failed 
to find the .seemingly obvious .solution of 
a )irohieiu for .so long a time. 

I was recently called to repair a 
/enith “!)e Luxe A.C*/'— a big eleven-tube 
Joli—and found on the detector plate an 
intermittent voltage which indicated poor 
contact or a hni.se eonneetion. The trouble 
was finally tra(’ed to the plate resistor of 
that tube. The value of that rcsi.stor is 
]0(l,(M>0 ohms; so, .setting my \Ve.ston 
te.stcr ti> the high-resi.stance reading, I 
phuH'd the prods on the r(\si.stor and 
watch(‘d. .\ reading of approxiniat<*ly RMI,- 
OBO ohms was noted; and a second reading 
confirmed the first. 
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I tlien traced tlic circuit, luit evcrythiiijr 
tested (). K.; 1 came round to the resistor 
and tried it apiin, l»ut this time the meter 
dhln't hudfre. Eteciiecked; same r<‘snlt. 

A jflancc at tiie test prods, and the solu¬ 
tion came to my mind; 1 verilied my sus- 
])ici<m. I had inadvertently placed my fin- 
p:ers on the niet.d portions of the prods, and 
the meter recorded the resistanre thrnuifh 
niy hodj/! 

In the same set, what apjiears to he a 
resistor cartridjre near the chdi'ctor plate 
is a bypass condenser for the lattiT. Also, 
a h»t of noise, similar to static, was traced 
to ci>rroded contacts In the )>ilot-lip:ht 
socket. The latti^r, in this .set, is of the 
autoniohile type, usinjr a h-volt, :J-cp. hulh. 

In a Zenith ‘STJX” a had lurm, when 
the volume control was turned down, was 
traced to cxtvssivc voltajre on the plate of 
the detector, 'rids .should not he prreater 
than 45; the former readinjr was 54. 

“LOW VOLUME * 

By Ruford W. Watson 

F all the problems that face the radio 
Service Man, the prohlem of low vol¬ 
ume is perhaps the most pc‘rplexinfr, that 
is after the tubes and antenna in.stallation 
check okey. 'Uie lack <»f ability to ^et tlie 


stations “that we u.sed to ^et every nijdit” 
may’ he traceable t(» any one (»f a thon.sand 
thinjrs, ranpn^ all the way from weak bat¬ 
teries to an audio transformer that is almost 
ready to kick olf. 

In one (‘roslcy “Uandhox," the lack of 
wtmteil sensitivity was traced to the con¬ 
dition of the conden.ser jran^. 'I’lic set was 
.several years old and had sevn much serv¬ 
ice; the rotors are supporteil by only’ one 
hearing:, and wear had thrown them out of 
aliprnment until the plates toucheil in spots 
as the dial was turned. 

Corrosion in the conden.ser jraii^ of an 
Atwater Kent ehadric caused the .set to he 
weak, ami cxtrcmclv noi.sy when the tuning 
dial was rotated. 

Aluuit the ordy thorough way, of corrcct- 
iujr such troubles, is to completely di.smantic 
the ^ranjr; while this work is hein|r dom- it 
is well to make sure that the volume ccuitnd 
is in (piiet operatinjr condition. The shaft 
of the volume control in a Cro.slcy electric 
“Uandhox** was found .so hadlv corroded 
that tlu‘ .set would not fuiu’tion properly. 
.V little emery cloth correcte<l this ditliculty. 

Itediicin^T tin* resi.stance of the ;rrid sup- 
pri's.sors in another .set- a Zenith that 
Iai*ked “]>e]»** .solved another problem of low 
volume. 

Ill certain .\pex luoilels the low-potential 


end of the jrrid-hias resistor is grounded to 
the “(Jrur* post of the .set. In one ca.se of 
low volume and intermittent operation, tuv 
cli(‘nt informed me that pre.ssing firmly 
against the “Ciiid" jiost oftentimes restored 
the .set to normal operating condition. lie 
surmi.sed that the grouiul connection within 
the .set was had; the tone cpiality of the .set 
led me to an entirely different conclu.sion, 
which was that of improper grid bias for the 
45\s. My dcwell analy/.er (‘onfirmed my sus¬ 
picion, and within ten minutes the .set was in 
normal condition. 

Sometimes I come upon a job that has 
hei‘n badly bungled by’ .someone who pro- 
fe.sses to be a railio lechnician, but doe.sn't 
seem to realize that ratlio practice will not 
tolerate the use of acid in .soldering. 

As an exaple of the possible great ex¬ 
tent of the damage, and the unexpected 
nature of the cfleet.s, 1 w.is once called upon 
to check up on trouble in an Ajiex screen- 
grid set. 'rile deal 1 * 1 * who .sold the .set, 
and who was having the .service work done, 
informed me that the indications were that 
it was power-pack trouble. I found the 
voltages all low and fluctuating. Continuity 
tests for .shorted condensers in the power- 
pack and by-pa.ss conden.sers acipiitted the.se 
parts, which were in good condition. There 
(Continued on (i2l-) 



The Service Man's Open Forum 


His Opinions on Conditions and Practices in the 


SERVICING FOR PROFIT 

Editor, liAiuo-CR.Nrr: 

1 look forward with pleasure to the com¬ 
ing of each new issue of your helpful maga¬ 
zine. 

1 have heen conneeted with radio since 
days of the old spark .sets and loo.se coup¬ 
lers. I.et me .say, that I have suh.scrilicd 
or tiought from news stands, practically 
all of the leading radio publications and, 
uji to date, I think I get more genuine help 
from this pajicr than all the others com¬ 
bined. 

I am .service manager for one of the lar¬ 
gest music hoii.ses in Nciira.ska and, of 
course, have my ujis and downs in the rou¬ 
tine of service work. 'The .shop is very 
eoniplete, with all neee.s.sary eijuipment siieh 
as test paneks, tuhe checkers, o.seillators and 
analyzers. Radio .servicing is a hiisinc.ss 
with our firm, and was installed as a means 
of making money’ and keeping our cu.s- 
toiiicrs satisfied, not as a ncci*.s.sary evil. 

Our line of sets are the Majestic, .\t- 
watcr-Kcnt, U.C.A. and \’ictor, and wc 
servile all new .sets free for the first thirty 
days and guarantee the tubes for six months: 
hut wc do not believe in free .serviei*. 'file 
public know that they will not receive any¬ 
thing for nothing; .so why kid them to lie- 
lieving that thev miglit? 'fhe .satisfied cu.s- 
tOllier pays his hard-earned money for .serv¬ 
ice ami, if the machine is not .satisfactory’ 
with him, he has room to complain and the 
hiisine.ss man can afford to make it right. 
He is being paid for it. 

I notice a good many’ comments on the 
midget receivers. In our jiart of the coun¬ 
try, the midget has not cut a very big figure. 


Only tbe people, who could not otherwi.se 
own a radio, huy tlu*in; and we u.si* the 
midget radio as a football to roll our cu.s- 
tomer to higher-cla.ss merchaiun.se. I think 



./ typical example of the arrestinft advertise- 
ments U'hich har-e eansed so much comment in 
recent letters to the Open Forum. Ohxdously, 
the purpo.se is introductory; some .Vrrt'iiV Men 
haz'c ezvn advertised free first calls for the 
pur pose r 

that the midget radio, ii.scd the proper way\ 
will make the dealer money. 

I have a siigge.stion to make for the boys 
who arc installing tbe automobile type of 
radio. Tlic ma jority of autos that are being 
cipiippcd with railio.s, arc the larger ty’jies; 
many have two wire wheels in fcmlcr wells 
on the side. 1»\ slipping insulating materials 
between tbe metal sup])orts that bold tbe 
wheels in place, and drilling two .small holes 
about one-eighth of an ineli in diameter in 
the running hoard of a car, it is po.s.slhle to 
connect the wheels in series and gives the 


Radio Business 


autoinohilc plenty’ of un.shieldcd aerial; the 
wheel, being mounted on rubber, gives the 
aerial plenty of insulation. 

On my own car it was only nece.ssary to 
put one ]>ie(*e of inner tube under each of 
the tire-lock nrrii.s, to completely irusulatc 
the wheels from the rest of the metal body; 
and this .svstem works very well, bc.sides 
el ill dilating jdates and exce.ss wire. 'The 
valve-lock nuts can be u.sed for a connecting 
link. 


FiVKRKTl* A. SlIKR.M.XN, 
Gostfni Mu.'tie ^ Euniltnre Co., 

lifts tiu f/s, iVe/>r/f#A*u. 


ESPRIT I)E CORPS 
Editor, RAllio-(' raft: 

In all probability, Mr. R. Douglas Clerk 
can handle that “Skeptical l\unch“ in ju.st 
as .short order as he .serviced (r) tlio.se re¬ 
ceivers. I lielieve, however, tliat there are 
two .sarca.stic replies from Maine and Iowa 
that could just as well have been left un- 
.said. If .sonic of tlie.se Servi(*e Men liad 
otlii'r things to df» t‘x<*e])t find fault with a 
brother Service Man and his inethod.s, I 
frankly bclicvt* there would be more har¬ 
mony and less friction among us. 

“fis well said, ‘U nited we stand, divided 
we fall,’* anil .so be it. Fellow.s, let’s pull 
together and we will win! 

I have been a Radio Service Man .since 
tbe days when helping a fellow put that 
“(\itwbi.sker“ on “'rhe Spot” was all in 
the day’s work. With .stacks and ungodly 
piles of rnagazine.s, and liooks now more or 
lc.ss obsolete, not to mention tlio.se unre¬ 
corded hours of circuit experimentations to 
(Continued on pofje (»28) 
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Radio Service Data Sheet 


ERLA MODEL 224 A.G. SCREEN-GRID RECEIVER 


This receiver is manufacture<l by Electrical 
Research Laljoratorics, Inc., riiicajjo. III. '1 he 
(ollowing values are useil in this circuit: 

Condensers CL C2, C3, C4 are the tuning 
capacities; C5. CIS. 0.5*nif.; (.’7, t IJ* 

ILL h.iSmf.; C9. (10, .OOLmf.; ClL CI9, 
1 . nif,; C14, U,l*mf.: Clt', Cl", 2 inf.: C 
3 mf. 

Resistors KL R6, K7. /(t.OOO ohms; R2, 5.000 
i.hnis; K3. U12, o.OOO ohms: K4, 80 ohms; 
R5, R8, 100,000 ohms; k9, 1,000 ohms; RlO, 
KIL lO.OOll iilniis; KI3, Ul4, 20 nlinis. 

Average current reatlings for this set are as 
fiillows: hlament |iotcntials; Vl, ^ 2, \’3, N 4, 
V5, 2.4 volts; V6, V7. 2.5 volts: V8, 5 volts. 
Plate |K>tcntuils; \’L \ 2, \’3, 175 volts; \ 4, 
7tl volts; \’5. 95 volts; V6, \’7, 245 volts: \'S, 
.'50 volts. Screen-grid imtentials; \’L \ 2, \ 3. 
80 volts, (ironncbto'cathoile; Vl, \ 2, \ 3, 1*5 
to 2 volts: \ 4, (• to 7.5 vults; \ 5, 4.5 volts, 
tiriil-to-lilanient, \ 6, \ 7. 50 volts. 

This chassis is well shiehleil aiul normally 
lines nut oscillate. However, if a tnl>e shield is 
left off, or if the aerial lead is allowed to dangle 
in around the tubes or control-grid leads, 
oscillation may occur. If the Ijottom shield of 
the chassis is removetl. oscillation is generally 
encountereil. It is likewise ini|M)rtant that the 
groutnl and the aerial leads lie connected as os- 
cillation may occur if these arc left nncon* 
nected. It is also imiH»rtant that all the shield¬ 
ing. particularly on the gang condenser, lie in 
place and fastened securely. Changing the 
^creen-grid tidies around may correct oscillation 
or tciulency to motorlioat, 

Consideralile heat and loud humming of the 
transformer should lie investigateil for short 
circuits across one of the witnlings of the 
transformer. .\ piece of wire or sohler may 
have liecome loose, or the insulation of one of 
the leails may have l>een cut through, and 
sliort-circuiteil one or more of the transformer's 
windings. In any of these cases, if the trans¬ 
former has not lieen allowed to remain in this 
short-circuited condition too long, correction of 
the short or separation of the shortetl leads and 
the insertion of new leads will correct this ami, 
usually, the transformer will again operate 
sat i.sf,actor ily. 

If the switch leads of the "high-low" voltage 
switch lieconic shorted, consideralile heating and 
danger to the iiower transformer will re.sult. If 
one of the plates of the '80 shouhl liecome 
ipiite red and its filament liright, whereas the 
other filament ami plate are comparatively 
cool, the tronhle is due to improjier connection 
of the high*voltage wimliiig to the plates of 
the '80 tulie. Voltage teMs will generally .vhow 
a considerahly higher reading on one plate than 
on the <»ther. 'I'his is due to the connection 


of the tap on this winding to one plate, instead 
of the tap's lieing connected to its proper cir¬ 
cuit connection. I'ilter chokes of this jHiwer- 
snp|)ly unit generally will give very little tronhle; 
however, if either should lie shorted, a coii- 
^iderallle increase of hum, as well as ah¬ 
um inally high plate voltages, will result. .\n 
open circuit of either choke coil will result in 
absence of voltage across this coil, as well as 
the circuits to which it supplic.s. The filter 
condenser useil in the jiower supply is consider¬ 
ably oversize, and there sltonld lie very few 
cases of lireakilown of thesi* units. Excessive 
hum may l>e line to an oiien resistor, which will 
reijiiire replacement. 

The volume conlrol-aml-switch comhination 
is a particularly rugged unit; the resistor licing 
rateil ciinsi<lerably aUive its <iperatiiig value. 
The possible trouliles from this unit are au 
open circuit, due to cutting of the re*«istnr 
wire, or improper operation of the phono-radio 
switch. The cutting may l>c canseil hy hitting 
with a sharp tool or the like. Care slionld be 
exercised in working on this unit, in order not 
to injure the resistor element. If this resistor 
is open at one end, there will lie no control 
of volume on weak or strong signals. This, 
of course, should not Ik- conftiseil w'ith the 
.somewhat abrupt variation of control wlieii at¬ 
tempting to Control strong local volume In the 
'‘distance” switch position. If this resistor 
is o|ien at the other end. there will 1 k' tio signals 
received, since no voltage is then inipressctl 
on the screens of the screeii-griil tnlies. A 
check for either of these conditions may Ik* 
m:i<le hy connecting a voltmeter from the screen 
to the cathoile; and varying the volume control 
should show variation of the screen-grid voltage. 

If the sitigle-|>ole switch, governed by the shaft 
<if this control does not oiierate, when the control 
is turned toward the ext rente left in the "off 
radio and on phono" {lositluii, tio phonograph 
o])eratiou will lie hail. An examination of this 
switch will generally reveal either combtion, atul 
the methoil of its correction by rc-adjnsinient. 

little roughness in the volume control will 
Ik* overcome hy applying a touch of light oil 
with the finger tips across the resistor element. 
It should lie noted that the shaft and IkmIv of 
this Control must be insulated from the chassis 
frame. 

Distorted >ignaL may Ik- due to tioor ■27‘s or 
'45 s. hut there are a niimlier of other iHissible 
causes of this tronhle, l.<jw "II" voltages re¬ 
sulting from a <lefective '80 will, of course, 
cau.se tlisiortion. If the distortion is <liie to 
rattles in the sjieaker, this may Ik* defined by 
substituting another speaker. (ienerally a 
s]leaker which rattles will have its moving coil 
nibbing on the center iiole-piece. This can 


generally lie felt, by slightly pressing the dia* 
phragm in ami out, ami noting whether any nil> 
iiing exists, .\mither cause of distortion, which 
is generally very lia«l, is caused liy either re- 
ver^e<l connections in the speaker transformer or 
by an open or shorted coiniectioii at this jioint. 
Open grid-biasing resistors, or shorted bias 
condensers in the first audio or push-pull stage 
will result in distortion and increase in the 
hum level. ,\n ujieii fichl connection will also 
result in distortion and weak signals. N'oltage 
readings across the field connections will be 
abnormal ami, also, no magnetic pull will lie 
felt on toiicliing an iron or steel tool to the 
Center jiolc-piece. .\ii ojieii wimling on one 
si<le of the push-pull transformer will also 
result in some distortion, principally on strong 
signals; this latter condition will bring alx)ut 
some increase in the hum level. 

The field coil of the reprcnliicer in this re¬ 
ceiver has a resistance of 1,0^0 ohms and is 
designed to carry 100 milliamperes, 

.\loinite<i on top of the condenser sliiehl is the 
pilot lamp ami receptacle. On looking at the 
front si«le of the condenser shield, the four 
aligning comleiiser atljusting nuts will l>e seen; 
these se.'ve to align the tuned stages, and 
seldom reipiire reatljiistment. T<i make a<l- 
jnstmeiits in the alignment of the tuning con¬ 
denser, the receiver must first lie removed from 
the cabinet and connected iip on a l>cnch with 
antenna and ground as for receiving, I»y look¬ 
ing to the left of the tuning dial, four holes 
will lie seen along the shiehl can of the tuning 
comlensers. Through three holes can lie seen 
f<mr hexagonal mits, which arc to lie ailjiisted 
for aligning the tuning condenser. .\ny wrench 
which will fit these nuts whether insulated or 
not may lie used. Procecil as follows, t<i align 
the circuits: Tune in an oscillator signal lie- 
tween 220 and 240 meters; use an indicating 
meter. Set the "local-distance” switch on the 
"ilislance" position. Turn down the volume 
Control until station can just lie heard. With 
the No. 4 Spintitc wrench turn the adjusting 
lint (iieare.st the timing dial) first to the right 
and then to the left. If this section of the 
tuning condenser is pro]>erly aligneil, the signal 
will get weaker whichever way the nut is 
tnnieil: however, adjust for strongest signal. 
I-'ollow this procedure with the remaining 
circuits. 

It is important that the proper polarity in 
connecting the pick-tip leads to the chassis be 
observed. One jack is marked "R,” meaning 
red or grid side of cord; and the other is 
marked "R,'' for the ground side of coni. 
C'onnection to the incorrect terminals may result 
in hum, or lack of phonograph volume. 



Silicmatic circuit of the Earl ”.\}odcl 224 .4.C.” screeu-prid rrrriVrr, Xotc that the field coil of the reproducer is i« series with the "B — ” lead 
of the poieer pack; and the phonograph pick'Mp connects to the input of the first audio tube, I'5, A noi*cl **local-distance'* S7vitch, S’lifl, fart 

of the design. 
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BOSCH MODEL 60 VOLUME-CONTROL RECEIVER 


This receiver, the “Mixlel 60** chassis with 
aiitumatic volume coiitrul, is manufactured hy 
tile American Bosch Magneto Corp., Spring- 
fjelil. Mass,; the following parts values are 

used: 

Condensers Cl. Ci, C3. C4, C5 arc the 

usual tuning capacities; C6, an antenna trim¬ 
mer; C7. Cll, CM, .04-mf.; C«, CIO, .25nif.; 

C9. C12, Cl 3, Cl 7, 0.5-mf.; Cl 5, C20, 

C20. .006-mf.; C16. 1.0 mf.; Cl8, Cl9, .0001- 
nif.: Cil. C>2. C27. 2 mf.; C23, CJ4» 4 niL; 
(.25. 0.75-mf. (exact). 

Rcsi>tors Rl, 500 ohms; R2. R4 R6, RH. R9. 
1.000 ohms; R.t, Rll, Rl2, RU. R26, ^^-meg,; 
R5. 20.000 ohms; R7, 10,000 ohms; RIO. R28, 
50.000 ohms; RlO, 900 ohms; Rl7, R19. 5.000 
ohms; R18, 25.000 ohms; I<20, U21, 2,000 

ohms; R22. 1.300 ohms; R23. 2,380 ohms; 1<24, 
160 ohms; R25, 950 ohms. 

The *’Mo<lcl 60*‘ and the ‘*Mo<lcl 58” are 
very similar in general arrangement. The 
”60.” however, is equipped with automatic 
volume control, a **miite** switch, and a larger 
reproducer. On the side of the cabinet is the 
tone control. In addition to the tidies re<inired 
for the ”58,** the *‘60” requires a tyqie *24 tulie 
for the volume control. \‘8. An automatic 
"radio-phono.” switch is operated By simply 
turning the tuning dial to zero. The “Model 
pr* corres|>onds to the ”60,** hut is designeil 
for use on 25-cycle, 100 to 130 volt A.C. supply. 
The ch.assis is the same, and the power pack 
ditTers only in the power transformer and filter 
condensers. Letters D and E refer only to 
the style of cabinet. 

Lack of sensitivity may be due to incorrect 
connection of the three leads to the **local-dis¬ 
tance” switch. It may lie advisable, in some 
localities, to ot>eratc the set without a ground 
connection. Check the alignment of the tuning 
condensers. 

1 * 001 * tone quality may be due to a defective 
*45 (which is ionized). Check also the remain¬ 
ing tubes in the receiver. If the plate currents 
of the tyjie *45 tubes differ more than 5 ma., 
the ontimt transformer will l>e overloaded and 
some distortion will result. 

Operating voltages for this receiver follow: 
I'ilament jiotentials; \‘l. V2, \‘6, \*7, 2.4 volts; 


\.3. \*4. 

\'5, \*8. 

2.3 

volts; 

\‘9, 

5.0 

volts. 

Plate poteiiti.'ils; \T, 

, 170 

Volts; 

N*2, 

, 180 

volts; 

V3. 185 

volts; V4, 

60 

volts; 

V5, 

150 

volts; 

V6. \7, 

250 volts; 

\‘8, 

30 volts. 

Screen‘grid 


IHitentials; \*1, 70 volts; \‘2, 80 volts: \‘3, 
85 volts; \'4, 10 volts; V8, 20 volts. Control- 
grid {Kitentials; \‘l, V2, 2.0 volts; \*3, 1.5 

volts; V4, 1.0 volt; \‘5. 0.1-volt; \‘6, V7, 50 
volt.s; V8. 0.2-volt. Elate currents; \*1, V2, 
3 ma.; V3. 2 ma,; \‘4. 0.1-ma.; V5, 6 ma.; 
\’6, \‘7. 30 ma.; V8, 0.2’ma. 


The condenser drive-belt consists of a heavy 
.stramleil ]jhiiS]ihnr-bronze cable having a small 
loop at each end. (*orrect tension is maintaine<l 
by means <if a sjiring. After replacing the Ix-lt 
it is necessary to reset the dial; to dn which, 
loosen the small gear on the knob shaft. Turn 
the shaft to the left a.<« far as it will go. .*>et 
the dial agaiii>t the stop at ”100” {losition, and 
re-tighten the small gear. The procedure in 
re])lacing the Ik-U is as follows: turn the con- 
flensers to the position of minimum capacity. 
Place the loop at one end of the drive-cable 
over the pin at the top right hand side of the 
large drive drum. Lead the lielt along the 
groove and ilowiiward to the small grooved drum. 
Tuni the condenser gear to the **100” ixisition 
(comleiiser fully engaged). Start the Indt at 
the center groove of the .small drum and wind 
on h'/j turns in a clockwLse direction (to the 
right), toward the front of the receiver. Bring 
the lielt lip and over the idler pulley. Follow 
down the groove of the large drum and hook the 
hxip over the drum*s tension spring. M'he spring 
can most easily be pulled into the correct 
jiusition hy looping a length of wire or strong 
cord aroittiil the spring hook. 

The field coll of the dynamic reproducer has 
a resistance of 2,000 ohms; and the voice 
Coil, one of 10 ohms. .\ copper shield ring over 
the core prevents feed liack between voice and 
field coils and the ”B** supply. The only 
adjnstnient consists in centering the moving 
coil ill the air gap. Do this as follows: loosen 
the holding screw. Insert in the air gap. 
around the moving coil, four gauges tnaile of 
paper strips 0.01-in, thick. The strips should 
lie alwiit 6 in. long and 3/16-in. wide. Re¬ 

tighten the screw and remove the gauges. The 
connections to the reproducer are made at the 
terminal strip located under the name plate. 
The reil anil brown leads run to the voice 

coil; and the lil.'ick lead to a terminal. 

(3n the “Moilel 60*’ is a meter .M which may 

be used in aligning the tuned st.ages. The 

meter will swing to the right as alignment 
is reached. 

A grounding spring on one of the tuning 
condensers, in the third R.l'. stage, grounds 
this condenser in the “phono” |iositioii, or dial 
zero setting, and in this jiusitioii prevents cir¬ 
cuit oscillation. 

The operation of the automatic volume control 
circuit is as follows: When the signal lieing 
received increases in volume (as in tuning in 
a more powerful station) it results in a higher 
signal voltage on the detector tiilic. This higher 
voltage is applied to the grid of the auto¬ 
matic volume-control tube, liy direct connec¬ 
tion through one lead. A higher voltage on the 
grid of the automatic volume-control tube results 


in the tube drawing greater plate current 
through R3, which controls the grid bias on 
the first and second R.l*. tidies. The increased 
pl.'ite current through R3 causes a greater in¬ 
crease in the voltage drop across this resistor- 
This change increases grid bias on the first and 
Second R.l**. tnlK*s and thereby cuts down the 
signal. The tuning meter .M is in the plate 
circuit of these two tubes; it also indicates, 
therefore, the action of the automatic voluiue 
control, swinging further to the right ( low 
plate current) as the signal level rises on a 
powerful station. It will lie noteil th.it the 
filament, cathixle, and grid circuits on the 
first two R.l'. stages are separate from those of 
the rest of the receiver, and are at approxi¬ 
mately the same voltage (alxiVe ground) as the 
plate of the automatic volume control tube. 

It is necessary, for the proper functioiihig of 
the receiver, tli-at there shall l>e no iioints in the 
coils or wiring where leakage to ground may 
(KCur. It is also important, for prosier oper¬ 
ation. that the autnmatic volume-control tiilic 
should have proper cliar.'icteristies. Such a tiilie 
can easily he selected as follows: have all the 
tidies in place except the automatic volume 
control, and switch the receiver “on**; but do 

uot tune in a station. If the tubes are all 

o|>erativc, the meter needle will swing to the 
left from 3J<i to 5 divisions- Insert the auto¬ 
matic volume-control tnlic. \‘8. and note the 
action of the needle. The automatic fo/umc- 
cOfitrol tube testai is suitable if the needle 

remains in the same position. 

Tile various resistors in the receiver have the 
following color cotie: 250 dims, white; 500 
ohms, yellow*; 900 ohms, black-brown; 1.000 

ohms, white-red: 2.000 ohni.s. )>row’n-yeIlow*; 
5,000 ohms. bl .ick-yellow; 10.000 ohms, blue- 

yellow; 20,000 ohms, green-y el low; 25.000 ohms, 
blue; 50.000 ohms, green-white; 0.1-meg., blue- 
white; 0.25-meg., brown; 1.0 megohm, black; 2 
megohms, black-white. 

R.F. transformer L3 is untuned, and signal 
amplification through this stage increases in 
the low-frequeue)* region (100 on the dial). 
The antenna input system is so designed that 
one setting of the antenna trimmer condenser 
C6 w*ill maintain the antenna in tune over the 
entire broadcast band. This condenser is pro- 
videil with a small adjusting knob, and need 
lie set only when it is installed or when subse¬ 
quent changes are made in the aerial. It is 
recommended that this condenser be adjusted 
in the following manner: tunc in a semi-distant 
station which comes in at some {xiint lietwcen 
40 and 60 on the dial. Reduce the volume until 
the station can barely !»e heard; then turn the 
adjustment knoIi until it is at the point of 
loudest reception. 
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Favorite Testing Equipment of Service Men 


And methods for its use to the best advantage in and out of the shop 


ANALYZER AND TOOL KIT 
Hy H, Harrison and W, Green 
M l i trst jinal\/j*r niilKxIii s 

frjitnri*s wlii(*)i iiavr always 1 m*»‘u ilc- 
sirrcl ill any iiistrinurnt Iniilt for sorv- 
U'v work; (1) low cost; (*i) sini]»lH*ity 
of ilosjji:n; (M) ar<‘iira«‘y of iiuMsiirnnt'nts; 
() rM^frriln«*ss of tin* (‘oin|)li*tc unit. It is 
nci'(U(*ss to add that tlie kit is (^apalilr of 
testing aiiytliin^r from old i>attt‘ry Miod(‘ls t<i 
l!u‘ latest seretai-jrrid reeeivers, 

*J1ic‘ total <‘ost is t‘xtrrMi4*ly low; approxi¬ 
mately inelndin^r the enrryinjr ease, 

paneh two .Jewell ineti‘rs, and all other parts. 
'The dia^rrani is of very simple cU‘sipi, tojf^rle 
hwitelu*s heinjr us(‘d to obtain the various 
m<‘t<*r reading's instea<l of tin* usual push- 
hiitton f>r l>i-po|ar a r ran Bremen ts. Aeeiira<‘y 
Was fouml to he within 1^, limits, after i-otn- 
petitivi* tests with eomniereial instninaaits 
had lu'tai iiiaile. 

The earryin;^ ease is ith'ally suited for 
serviee use. T'luTe are two lar;re eomjiart- 
inents for tubes and tools. A do/.en tubes 
may be easily carried in tin* tube* eompart- 
inent. In tin* tiiol drawer may b<‘ placed 
the plier.s, s<*n*wdriv(*rs, soldering iron.s, re¬ 
placement parts, and other usual siTViee 
aids. The ox^er-all heijrlit of the earryinjr 
ease is 1<».5 inches; the width ami <lepth art* 
1*2 and 7 ineh<‘s respi*ctfully. 'I'he total 
Nveijrlit with all a<‘ee.ssories is IS pounds; the 
analy/cr itsidf is only S pounds. 

Finding Resistor Values 

Two .Jewell luettTS are used to obtain the 
neei's.sary te.st reailiujr.s, 'Tbey are an 0-1 
uiilliammeter. and a 0-:{-15-1.">0 triple-ranp* 
»\.C. voltmeter. Since a 0-1 tnillianinit*ter 
is list'd ftir all ilirt'ct-eurrent mt*asuremt*nts, 
it is a very siinph* matter to calculatt' tlie 
rt'si.stors nt'ee.ssary to convert the niett'r 
into a voltintder of various readiujrs. It 
is net'dful to multiply the full-.scale volta^ft' 
wanted by 1,1MK), to the size t>f the re¬ 
sistor ilireetly in ohms. For t'xample—the 
resistance neee.ssary ft»r a O-lUO-volt .scale 
Is 1<K),0<H) ohm.s. 

Ue sure to ii.se accurate resistors, siiit'c 
the acenraey of tli<* meter reailin^s ilepeuds 
upon till' re.sistaiu'e.s. Such resistors are 
iiiadt' by varituis nianufaetuit'rs and are very 
easy t<i procure. 

'To (iml the resistance valut' <»f the shunts 


list'd for the Ift- and lOb-miHiamiMTC .st'ah's. 
it is iiect'ssary to know the intt'inal re¬ 
sistance of tilt* milliamnieter. in this parti¬ 
cular ease a .JeWt‘11 "I’attern was used. 
’The shunts for this mett*r are Jl }/'A t»hms 
for tlu* lO-mill. scale, and 0.:)-ohni ft»r tin* 
lOU-uiill. st'ale. ‘I'lic internal resistance of 
tilt* meter is .'lb ohms. If otht*r typ(*s of 
iiiilliamnit'tcr art* used, it is neee.ssary tt» 
flititle the intt*rnal resistanct* of the nictt*r 
hy tin* fiill-c*urrent rt*atlin;f th*sit*ed /e.vx 
For exam pit ; if a Wh'stoii No. .’ltd is ust*d, 
and the 10*ma. raujre is wantetl, tlivitle the 
internal rt'sistanee tif 27 ohms, by 10, (t*ur- 
rent ran*rt* desiri*d) less one tir T'he .shunt 
in this ease is H ohm.s. 

Resistance and Capacity Tests 

l{esistam*t* ami t'apaeity tests are now 
important featurt's of every te.st injr tie vice. 
In this analyzer, a ■l■..5-volt hattt*ry, in .st*rie.s 
with a l,.')<M)-oltni resistor ami the milliam- 
meter, is usetl to test unknown rt'sistaiiees. 
M'lie .saiiR* ti'st can be used to test continuity 
and short I'ireiiits. h'or measurin;* vt'sis- 
tanet‘s, tlu* followinir ftirmiila is nst*d: 

Kx -f It =K/1. 

F. is tlu* battery voltajrt*; 1 Is the cur¬ 
rent rt'atlin^ tihtaim*d when testinjr; It is 
tlu* resistant*!' in circuit; ami Itx the resis¬ 
tor iiiidm* te.st. 

.\ssimie a current reatlin^r of 0.0 on tlu* 
millianimt'ter; this eipials .00<Mi-ampere (all 
\alues must be t*xpi*e.ssed in terms t»f volt.s. 


ain}u*ri‘.s, and ttlmis). Snhstitntiu;r in tin* 
etpiation jrivim above: we lind that Itx plus 
1,.')00 ctpials t.S ilivitletl by .CKUKi, whieli is 



The Unishcd too! kit, xvith analyccr «bo7'c, tutd 
compartments for tubes and tools. 





Fijt, 1 (above) 

I he sehrmatie circuit of the 
titiolyzcr, in tc/iu'/j t^oi* ftiuu! 
meters arr n.<ed. ti>ftct!fer xvith 
s!mnts and .'series re.ii.Ktors 
u-hich make pti.s.<iHe a Trrv 
wide roapr of tests on tubes 
and circuits. 


Fi<. 2 (Ml) 

The apprnranre of the panel, 
showinp tnc relative pasttion.* 
of the meters, .utcket. topple 
'Witches and bindinp posts. 
IVith a little practice, readinps 
can he taken ti-ry rapidly. 


T.-'iOO. Since Itx phis l..’i00 etplaN T.oOO, 
therefore Itx is .'1,000 tilmis. The capacity 
of f*ontlens(*r.s may be tletermiru'd from 
prt'vions t*alihr:ttion. 'I'he r20-\tdt A.C. 
line, in .serit's with the 1.50-volt niett*r anti 
the etmtlenser untler test, will jrive rt'atlin^'. 
tlepemlin;r on the capacity under Ic'.t. A 
jrraph m- chart is tlrawn. after stamlan' 
condensers have luu'n tested to obtain the 
rea<lin;rs. He sure that the line-\oltajr* 
is ah\ays tin* .same wlu*n testinjr; ft»r the 
reatlinjr.s will var% if tlu* line-\olta^e is tlif- 
fert'iit, and the jrraph will be of no nst*. 

Havinjr etunputt'd the resistanet*s amt 
shunts for the voltajrt* and current st*:des, 
we can now prticeetl with the at*tnal eon- 
ttp faipe (i'2.5) 
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A Modern Sinele-Neter Tube Checker 

The circuit and arrangement of a new instrument, 
designed by a maker of precision testing equip¬ 
ment, for use of dealers and Service Men 


S OMK iMfii fret alonir splt^iulidly 

Imruii hut, at thr first sipi i»f 

a (impression, they jrivm up in despair 
and fade out of tlie luisiness pieture. 
Others refuse to aeeept defeat and, when 
times are had, they exptuid extra effort, 
try out new ideas, and often iiiaki* more 
money tluin they evt‘r made i>*‘for(‘. 

This potnt is strikinjrly illustrated hy the 
experien<‘(* of radio d(‘alers and Servi<‘e Men 
wiio have adopte<l the usv of a tube eheeker 
to pep up their imsiness. T'he explanation 
is found in the very nature of radio. The 
action of a ra<lio receiver depends fumla- 
meiitally upon the aetimi of its vacuum 
tubes. ('onsiden‘(l in this lijrlit, every radio 
receiver consists essentially of a collecti*m 
of ]>arts designed to connect a group of 
tulles in a certain predetermined manner, 
and to suppl\ the.se tubes with definite 
voltage.s. When tiie.se functions are prop¬ 
erly performed hy llie radio set, it will 
operate satisfactorily, provUtetl that the 
tniff's thetaseh'es are itftrnial. 

Modern tube clieekers are highly refined 
in.strument.s, and liear little re.semhlanct* to 
the earlier devices lieariug the .same name. 
.\ fitting instance of this trend in t(‘st 
ecpiipment tiesign is the “Supreme Model 
Iff’* tube eheeker; this test inslrument, em¬ 
bodying many uniipie features, is illustrated 
in Kig. A, and its schematic circuit is .shown 
in Tig. 1. 

Layout of the Instrument 
It tests at the eorre<‘t filament voltage 
every type of tube, including the new 2-volt, 
the :i-v«»lt and tlie 7*/,-volt tubes. This 
matter of jiroper filament voltage, while 
te.sting, is of the utmost iinjiortance; if 
improper voltages are u.sed, reailings ob¬ 
tained are ineaningles.s. The “Model Iff** 
also tests httth jdatt*.s of full-wave rectifiers, 
and offers a positive test on screen-grid 
tulles. This last is another important f<*a- 
ture, in view of the eonstanth-inert^a.sing 
u.se of screen-grid tulu^s in mo<lern radio 
receivers. The “Modc‘1 Iff’* Is so advanced 
in its design that it will even test pentode.s. 

Six sejiarate sockets, plainly markiul, pro- 
vi(h‘ for every ty^ie of A.('. or D.C. (hat- 
tery) tube in general use; siiu‘e each tidic 
has its own testing .socket, no switches are 
retpiired and lienee maximum .speed in te.st¬ 
ing tubes is attained. An ingenious ar- 
rangeim^nt is provided for t<‘.sling 2Vl.-v<ilt 
power tubes in the TTvolt .socket. The 
circuit eharact<‘risties are such that the cur¬ 
rent-resistance drop introduced by the 
V(dt tubes Is exactly eorrecd for reducing 
the ap)died potential to the 2‘/j volts re- 
(piived. 

T’be various pin Jacks u.sed have insulated 
heads to prevent accidental short-cinmits 
and .shock.s. In addition to the “control- 
grid** Jack, mentioned in connection with 
the screen-grid test, there is a space-charge 
“Sp (‘h*’ Jack, which provides an (‘ft'ective 
potential of 10 vidts for the space-charge 


By H. G. CISIN 

conm^ction of pentode.s. There are also two 
other pin Jack.s, marked ”11,’’ whicli furni.sli 



a B.B-volt filament potential for overhead- 
(top-)h(‘ater filament tubes. Suitable h^ads 
are included with the checker for making 
the various pin-jack connections. 


Fi({. A 

The appearance of the ‘*Modcl 19." 

1'he meter employed is a large Byo-ineh 
D’Ar.sonval-type (1. 1%. direct-current milli- 
ammeter, in a full bak(‘lite ea.sr. Ihitli the 
80- and the 8-mil. .seah‘.s are fully calibrated. 
The HO-inii. .scale is normally in the circuit, 
hut, when the 8-mil, button is pre.ssed, a 
.shunt is taken out of the circuit (see 
.schematic* wiring diagram Tig, 1), making 
the 8-miI. .scab* cffV(‘tive. When the “Scret*n 
(Irid—80“ button is depressetl, an eflfeetive 
positive screen-grid pot(*ntial of 70 volts is 
applied to the .screen-grid and pentode 
so<*ket.s. When the “(Jrid Test” button is 
depressed, the normal y.ero-bias control-grid 
potential is charigc^d to an effective negative 
potential of B volts. 


The differeiuH* bctwcu'n the two jdatc- 
enrrent n'adings, with a fixed difl*<‘rentT of 
;i volts applit'd to the grid, eon.stitutes tiu* 
mutual conductance index of the tube. This 
method gi\cs the readings a d(‘linite \aluc 
unolitainable by the fr(‘<|uently-nsed methods 
of employing an uncontrolled variable* 
voltage with free grid. 

The Supreme checker utilizes a large- 
capacity transformer supplying seeomlary 
potentials of 125, 70, 10 and 0 volts and 
fdameiit potentials (»f 7V2. TO, 2 and 
I'/o volt.s. The size and the quality of the 
transformer employed assure adeejuate fila¬ 
ment current. 

Principle of Operation 
To determine the condition of a tul>e 
under te.st, it is nece.ssary merely to ehe(*k 
the nu*t(*r readings with the ideal limits, 
which are plainly marked on the instrument 
pam*l be.side each socket. This eliminates 
waste of time in referring to charts, curves, 
or other*data sheets. 

The “Model Iff” can he u.sed by anyone, 
since it is extremely ea.sy to operate. In 
fact, wTitt<*n in.strnctions are hardly neces- 
.sary; ob.scrving a few* simple precautions 
makes it impo.ssible to injure this tc.ster. 
In fact, positive pndeetion is afforded to 
tin* meter again.st damage through the at- 
teiiqit to test short-circuited tube.s. 

'The tube readings, ns(*d as reference in¬ 
dices, have been <h*velopcd in co-operation 
W'ith a number of the largest nianufa(*turer.s 
of vacuum tube.s. In compiling them, thou- 
samls of tulM*s w'cre t(*sted; comparisons 
w'ere made on the most elaborate factory 
{Continued on patfe f)2<l) 



Fiit, 1 

The httenutf cunncctions of the checker. ;4>/iiV/i i,< arrnnqed to take any type of tube, with the 
minimum of s^vttehinti, the centrnl P.C. meter is outomatieatly eonnected to any tube which 
is plufttted inttf the appropriate s*u'kct» 
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Battery-Operated Sets-New 2-Uolt Styles 

The introduction of the two-volt tubes marks another period in 

Receiver Design 


M AXY radio projrnirns liave wirijrcd 
their speedy way through tlie ani- 
hient etlier since oiir railio nianii^ 
t’a<*tnrers last jrave any really seri¬ 
ous thoiijrht to ameliorating the sad plight 
of the man without a standard lifrht-linc 
connei'tion in his home. 

**\Vhat is Hadio\s Greatest Need for 
1930?'* was the heailin^ of a pajre, in the 
l>eeeniher, 1J»29, issue of H.\»io-(’R.\Kr, in 
wliieh one radio dealer statial: 

"’I'liere are approximately 7,000,(MM) farm 
homes in the I'nited States. In this vicin¬ 
ity, (Minnesota), about 21% have hattcry- 
opera t<-d .set.s, and only ahont 2% A.C. set.s. 

“'rins year all-eleetrie .sets have ha<l their 
boom in city and small-town sale.s. The 
jjreat majority of farm homes are not 
equipped with electric-Iifrht current. About 
90% of the farmers who have electric-light 
plants have radio .sets alreatly. 

“Haslng my a.ssumption on the forego¬ 
ing faets, there are between livc-aiid-one-half 
and six million farm homes that are in the 
market for battery-operated radios and, in 
view of thi.s, I con.siiler the most urgent 
reipiirement of the radio imiustry today is 
the creation of a battery-operated railio 
working at peak eltieieney with a minimum 
number of tubes and a niinimiiin consump¬ 
tion of battery current,” 

Suddenly, there cotnes a loud knocking 
at the door, and lo, we find demanding 
entry a railio n‘ceivcr completely self- 
powered; ami comhining every feature the 
heart coidd tlesire. Selectivity, s(‘nsitivity, 
volume and (piality are there. So too are 
automatic volume control, tone control, 
superheterodyne circuits, coinhined long-and 
sh<»rt-wave tuning, illuminated dial, dynamic 
reprotliicer (al.so, tlie “inductor dynamic” 
reproilucer), single-dial control, chassis con¬ 
struction, .screen-grid tubes, pu.sh-pull power 
amplification, dual volume control, eoinplcte 
.shielding, frequency-ca libra ted dials, low 



Fiji. B 


Cross-seciion of an '*air*ccU": a, case: B, 
terminal: C, filVwxij ’tent: /), level of electro¬ 
lyte; E. trine electrode; F, carbon electrode; 
G, seal; If, partition. 


By R. D. WASHBURNE 

current consimqdion, power detei’tion, re- 
sistancc-coiqiled audio, harnlsome (‘on.sole 
cabinet designs; and many other ilcsirahle 
<pialitic.s. 

Figuratively and almost literally, tlu-rc 
ha\e been developeil by many mamifai’tnrers 
of line electric receivers, ‘‘over night,’' su- 
jUM-lativc railio sets desigmal to operate with 
self-contained current supplie.s. 

Freedom from Line Limitations 

And the light of this bounty .shines on 
the railio enthusiast who lives in the 
districts; where tinly <lireet-<*nrrent lighting 
lines have penetrated, and the pleasures of 
the “A.C,” .set owner seldom are found. 
Als<» grai'cd hv this visitation are the n\si- 
dents of ilistricts where “25-cycle," or “32- 
volt” are the prevailing current supplies; 
and, to a much less extent, 220-volt circuit.s 
(as, for instance, in N<‘W '^'firk City where 
certain hotels are generating their own 
current). 

Although it is only recently that factory 
wheels have started to turn out this new 
type of radio receiver, the laboratories of 



Fig. A 

The panels on the top of this 2'X'olt battery 
protect the carbon electrodes frotn the air, until 
it is ready to use. 

7 in. high; weighs, without electrolyte, 25 
Ihs,; ami its ciirrcnt-ca}»acity rating is (iOO 
ampere hours at a normal current drain of 
a little over half an ampere. 

At this pf>int we may call attention to 
an interesting graph (Fig. 1) which shows 
the comparative lives of .several banks of 





..in.. 

Fig. I 

A-B-C-D-E, xvorkinct 
lives of dry cells, 
compared xuUh the 
air cell (horisontal 
broken line), Beloiv. 
limits of tube x'oltaftc 
compared to the cell's 
effective supply. 




many radio companies have been working 
for a long time to jicrfcct their design. 

Foremost aiming the e.s.sentials is the 
2-volt tube. Like the old l'X-199 and the 
C*X-399, the new .standard, type *30 “general 
jmrpo.se” tubes con.smne <inly <»() inilliamp.s. 
for ojicration of their fdaments. Another 
tube of the (iO-ma. type, not conqiarable 
with any of the ’99s, is the ’32 .screen-grul 
tube. Next we consider the jiower tubes; 
and riiul that the new type '31 eonsumes 
J.'W) ma.—ajiproximately the .same amount 
as the old type *20 wliich drew 123 ma.). 
'I’he main differences between the ohl tubes 
ami the new may be summed as follows: 
lilainent piitential for the ’30, '31, ami '32 
is only 2 volt.s—wncrea.s, the '99 and the 
’20 require 3 volt.s. Then, too, the new 
tidies are more uniform in (‘haractcristies; 
they have higher ani|ilili<*atiiin fact<irs, 
greater undistorted power output, and more 
rugged con.st ruction. 

The Air-Cell “A” Battery 

Amither and startling development of the 
laboratory is the “Air-t'i*!!*’ battery illu.s- 
trated in Fig.s, A and B. 

('iintinuing iinr i’onqiarative analysis, we 
find that the new .souri’e of filament current 
has the iiutsiile dimensions of 13V.^ x 10 x 


onlinary “No. li” dry cells of the usual rat¬ 
ing, working on the .same receiver, in di- 
n’ct comparison with an air-ccll battery. 
Intermittently di.scharging these batteries 
thniugh a *-tube .set using three si*reen- 
grid '32's, two “gi*neral pnrpiise” ‘3()'s, and 
two type *31 jKiwer tnbe.s, it required 3(i 
dry cells, used in a .series-multijile connec¬ 
tion of the correct type (to obtain maximum 
jierformaiicc from the dry cells) to equal the 
operating life of 1,003 hours, at the rate of 
three hours per day, obtained with the sin¬ 
gle air-cell. 

It will be noteil from Fig. 1, that the maxi- 
iiimn outjiut jiotential of an air-cell battery 
is 2,5 volts; and the minimum, 2.0 volts. 

The ojierating voltage <if the air-cell bat¬ 
tery, as shown in Fig, 1, is of great iiitere.st 
becau.se of its constamw throughout the life 
<if the battery; note the life-line of the air- 
cell plotted against the njqier arni lower 
working limits of the new 2-voIt tubes. 
This graph is ohtaineil by the u.se of a 
scries resisttir to drop the 2.5-V(»lt jKitentinl 
of the air-cell battery to the ojierating volt¬ 
age of the tulie.s, 

Oon.sidering the new batti*ry from the cost 
angle, we find that this unit, listing for a 
little le.ss than nine dollars, is much le.ss 
exjiensive, judged on the ha.sis of its total 
ojierating life, than dry cells. 
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umc control nnd comf'cnsatinn condensers; a 
(t'Volt ^«/frr,V is used. 

It IS (lifticiilt li> draw a cost coniparisnii 
IwtwtHMi tlu- air-oell l»attrry and a 2- cir 
<»-volt sturajre liattiM'V; si net* in earh in- 
staiua* the fa<'tors involved have different 
sallies. However, suttieient information has 
heen jjiven above to enable the reader to 
make bis own computations. 

Theory of Operation 

l.ike the rej^iilar dry-eell, the air-<‘ell uses 
/ine and (^arbon eleetrodes. tbdike the “dry** 
cell, which uses a ilepohirizer in the form 
of a paste to prevent hydrojren (an insu¬ 
lator) from forming on the earbon elec¬ 
trode and thus redueinf; the voltajje of the 
cell, the new air-cell uses an electrolytic 
solution; in conjunction with a plate formcil 
of a sjiecial jjrade of carbon ss’hicli is highly 
porous to oxygen. 

'rhe electrolyte-forming chemicals, in solid 
form, are placed in the battery at the time 
of manufacture. To jirevent them from los¬ 
ing some of their strength by possible con¬ 
tact with moi.st air, while waiting to be 
jihu'cd in service, the battery is heraietieally 
sealed at the time of manufacture by thin 
rubber membranes umler the filler holc.s, and 
by a transparent slieet of ('ellophane ])laeed 
over the tops of the special “breather** car- 
Imui electroiles. Thus .scale<l, no change can 
take place in the chemicals; the battery can 
lie placcil in service at any time after 
manufaeture, ami still be as “fresh** as the 
tlay it was made. 

To jilace the battery in .'Service, all that 
neetl b<* done is to remove the covers from 


the electrmles .so they can “breathe** oxy¬ 
gen, jmneb out the membranes in the bot¬ 
toms of the filler holes, and fill tlie two com¬ 
partments with cold drinking water; about 
six ijuarts, total, being required. 

Thiit hu tie rtf hns tt verti tit fin If e 
ptHttf Itf'tfttml ichif'h If Ik niiintff' ftt r/o. This 
tnTrftnttf fntinf Is tlefennlned ftp fhr ninxl- 
innni rnfe nf ichich fhe enrhun eferf rodt'S 
ettn exf ntvf ox faff'll fnnn fhe su rroundlntj 
n/r, ontl tnntntnfs fo apfirtfxlmotefp 0.75- 
tunpere. 

At (‘urreot drains below this figure, the 
porous ('arbon is able to repleni.sh the oxy¬ 
gen as rapidly as it is eonsumi‘d within the 
battery; and as long as the carbon contains 
oxygen it repels water and riunains dry. 
As the chemist would say, there is a “men¬ 
iscus** or eaj)illar\ <*fft‘et downward, instead 



Fig. D 

.f Brunstcick l^rolt set from the renr: .f, ttir' 
cell hattcry; B and dry^eell batteries: D, 
inductor-dynamic rcbroducrr: E, shields of 
'.12 tabes, 

of Ujiward. Once the oxygen eontiait is 
exhausted, however, the wati‘r in the clei*- 
tridyte ru.shes into the pores of the earbon 
aiul jiroduct's a eomlition elosily analogous 
to lung eong«‘stion. l*ndt‘r such eonditimis 
the battery die*s of “siiffoeation.*' Any loa<l 
on the battery, therefore, amounting to more 
than 0.75-ampi*re will bring about the pre¬ 
mature death of the battery; o//d, onee If 
hns fteen Kuftjet'fetf fo fhls treofinenfj It 


nei'er reroi'/rs, (lienee, the extreme care 
with which the railio .sets, arranged for this 
iiattery, h.ave been ilesigiied.) 

The nn»st practical application of this 
cmidition is that, undtn* no circumstances, 
.should an air-cell operated receiver be 
cipupped with a pilot light which draws 
its current from the air-cell “A** battery; 
except where lamji makers supply spei‘ial 
bulbs. .Standard jumel lamps consume from 
O.b) to 0.t5-am)>ere; and this lamp load, in 
addition to the tube loail of the receiver, 
is suttieient to overload the battery and 
ruin it. 

Tlie electrolyte n.sed in the air-cell “A** 
battery is a solution of .sodium In’droxide 
(caustic sotla). the aitive ingredient is zinc. 
Now, as the zinc di.s.solves in the electrolyte, 
a reaction takes place wliieh ]iroduee.s, as 
a waste pnnhiet, sodium zineate which, be¬ 
ing heavier than the electrolyte, sinks to 
the bottom of the battery, and thereafter 
jilays no part in the pnaluction of current. 
It will be seen, from an examination of 
I’ig. lb that there is almost as much room 
iielow the zinc elect rode.s, which is pr«>vide<l 
to make room for the sodium zincate, as 
there is above them. 

The passage of current through the cell 
dis.soeiates the water in the electrolyte into 
its principal constituents. t»xygen and hy¬ 
drogen. The hydrogen ions migrate towanl 
the earbon t*leetrode, where they discharge 
theni.selves against the oxygen which the 
eleetrodes <lraw in from the surrounding 
air and by this combination jinx luce water. 
Inasmuch as the oxygen in the electrode is 
freely available all over the surface of the 
elei’trode, there can be no accumulation of 
the voltage-reducing hydrogen at current 
drains below the overloail jioint; ami, as a 
eoiKsequence, the working voltage of the 
air-cell “A** battery remains jiractieally at 
its full initial .strength thnmghout the life 
of the battery. 

From eonsiileration of the facts above 
stat«‘<l, it may have dawneil ujion the tech¬ 
nician that ae<‘iirale iniders will be a mighty 
lU'Ccssary jiart of the ('qnijiment of the 
man who, for jih^asiire or jirofit, is building 
n*eeivers to use 'J-voIt tubes and the air- 
cell battery; or any kiml of lairrent siijqily, 
for that matt«‘r. 'Fo the Service Man, of 
eour.se, they are indisjiensable. 



Fitf. 2 

fhe schematic riVcioV of the /lll^.l mcrican Moha'n-k **yiodel B-9V* Lyric, the chassis of which is illustrated above: it eontbrises a sereea^^rid /’.'arr 
detector. The field coil of a dynamic rebrodueer is also obera'cd from the si.wolt storatte bottery which o^rrates this receiver. 
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The circuit of the 


Fi({. 3 

f*hi!eo "Motle! 30 ' rceen’vr. iUnstratcil at the lower left, which is <tesi{fue(l for operation front a tWo-volt source, 
automatic t'olumc control and tone control; and operates an intluctor dynamic which requires no field current 


It incorporates 


Practical Circuits 

Nt)w that Wi* kni)\v soiuotliinj; about the 
atressoriis to the “2-vult-receiver," let us 
liiul out wliat the laboratory of the manu¬ 
facturer has produced for the man who 
wants a radio receiver haviiijr low up-keep 
cost; eitlier heeause t»f a desire for eeon- 
oiny in lijrht-line operation, or la<*k of stand¬ 
ard lijiht-line faeilities. (Our Knjrlish cous¬ 
ins have a name for it, "mains supj>ly."). 

Brunswick 2-Volt Models 

One of th(‘ forennist receivers to incor¬ 
porate advanced desijrn in battery receivers 
is the "Model U-15" Brunswick ra<lio set 
manufactured hy Umnswic k Radio (‘orpora- 
tion. It is one of the models of their "I’ni- 
Control" line of reeeivers. 

Uy reference t(» the selu'niatic eir(*uit of 
this receiver. Data Sheet No. in the 
March issue, it will he noted ttiat a resistor 
R(» of Odi-ohin is used to reduce the output 
voltajre of the air-cell to the correct value 
for the fdaments of the tubes. 

Other juiints of interest are the ntpaciftf 
control of volume, c<»ndenser ('5. Kour tuned 
stajres of screen-jrrid a m pi i heat ion, usin^j a 
tuned-jrrid and <’hoke-e{UjphMl ]»late cinuit, 
assure high selectivity. Both si<lcs of the 
tilanient circuit arc grounded ti» the chassis; 
which is connected to the :i-v<»lt “(* - *’ po¬ 
tential. There are a .screen-grid power de¬ 
tector, a rcsistance-capacity-ci»nph*d first 
audio stage, and }uish-)>idl .second audio. 

As indicated in the schematic circuit, and 


shown pictorially in Pig. I), three "B" bat¬ 
tery units are rcc|uirc<l. In this lignre is 
an excellent illustration of the relative siy.e 
of the air-cell "A" battery and the remainder 
of the compact installation. 

Another Brunswick design intcndeil for 



As in the all-electric "big brothers" of 
this .set, the ilistinguishing characteristics of 
the ".screen-grid j)lu.s" line arc retaiiU'd. Of 
thc.se, the most novel is the "diode" or two- 
clement detector, Vi, with grid and plate 
connected together. This is the "linear" de¬ 
tector by which the ".screen- 
grid plus" receivers are recog¬ 
nized. i'he "hooster stage" 


Fii. F 

The chassis of the Lincoln 2-volt 
superheterodyne, which has tuned in* 
termediates, and covers several wave¬ 
bands. 


110-volt 1).C. circuits (manufactured as the 
Models "l)C'-15," "I)C-22," and radio-pana- 
trope "l)('-:)2") uses four VfTs. a *:«), ami 
a jMiwcr stage with four ’71A\s in douhle- 
juKsh-iiull, feeding a dynamic reproducer.) 

Philco 2-Volt Receiver 

Auioiiiatic volume control is one of the 
features of the "Model :I0" I'liilco radio .set, 
a jiroduet of tlie Philadelphia Storage Bat¬ 
tery C*o., .shown in Fig. 1^'.. A sidieinatic cir¬ 
cuit of the receiver is Fig. 3. 


C*3V 

BLACK WITH 
ORtEN TRACER 


.MOUNT 
C BATTERIES 
HERE 


VOLUME 

CONTROL 


ON-OFF 

SWITCH 



B-f 90V 
YELLOW WITH 
BLACK tracer 


THESE terminals MUST BE CONNECTED 
TO SCREEN CRIO TUBES 


THIS SHIELO MUST BE 
IN PLACE WHEN 
OPERATING RECEIVER 


Fi^t. E 


The arranpemettf of the Philco *‘30.** the circuit of which appears .4s in the ''sereen*prid 

plus'* models described in last month's Data Sheet, it uses a two-elcment **linear'‘ power detector, 
and a booster stape described in the manual as a dctector-amplificr. 


V5 detects a hit of the 
U.F. not rectified a I really 

by W and, in addition, acts 
as an audio amplifier. Tliese tw’o tlc- 
tc<*tors al.so arc part of the automatic vol¬ 
ume control in the "Model 30." By check¬ 
ing over the circuit an odd condition wdll 
he noteil; *‘C"' batteries Xos. 1 ami 2 "float," 
so far as the "A" circuit and chassis are 
i‘oncernc(l; the jio.sitive returns of the.se 
batteries being to points in the circuits of 
the volume-control tube.s. 

In the "30," there are three .screen-grid 
tubes and four tuned eireiiits; the la.st iin- 
coiineeteil at the higli-potential end. The 
total "B" voltage Is IHO, and a ‘J-volt Philco 
.storage cell, type "Drynamie 02-U," stip- 
jilies the "A" potenlial; no .series n*si.stor 
is n.sed in the “A" circuit. The total plate 
current drain of this .set is about *25 ma. 

'1‘lic current readings obtained on tlie 
"Model 30*' Philco, using an average .set 
checker, are as follows: Filament potential, 
all tubes, *2.0 volts (the reailings of tube.s 
V7 ami VH being reversed in polarity with 
respect t<» the others). Plate jiotential.s, 
VI, V2, V3, V7, VH, 150 volt.s; V5, 15 volts; 
V(i, f)0 volt.s. Control-grid ]K>teiitial.s, VO, 

1 to 1- volts; \'7, \'8, 21- volt.s. Screen-grid 
jioteiitial.s, \'l, 00 volt.s; V2, V3, 58 volts. 
Plate currents, Vl, V2, V3, 1.5 nia.; VO, 

2 nia.; V7, V8, 8 ma. 

Lincoln 2-Volt Super 
Tlie latest in superheterodynes uses 2- 
volt tubes; and tunes in stations on the 80- 
meter band—in addition to the usual hnmd- 
cast stations, 'fhis receiver, the Lincoln 
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7/(,- l.iiiiylu '/H-R" Siifrriii-ti-rojyiif not only wirks oil two volts, but i/lirs a choice of two vvvcbaiolt, which ntay bi- extended by the use of |•lun•io 
foils. Jins st»ccially f>oUH‘rful srt may be of't'rated from an air-ecll battery: or a stonnje battery may be u-xed. J he tilameiit-voltoftr fontrol is external 

to the circHit sho’H*n. 


“Mixlrl DC-H” nimk l>v tin* IJnroln Hadio 
I'orj)., is shown in Fij;. 1*'; the diagram of 
ennnertions is friveii in Fi^. i. It is rec¬ 
oil iincnc led parti(‘iihirly to tlie experimenter, 

'I'his receiver also is (U‘sijrne<l to use the 
air-cell “A” battery; total plate potential 
required, l.'li) volts. Volume control is uh- 
tained hy varyinjr the bias on the screen- 
j^rids of the ’.‘I'J's. It is observed that there 
is no provision for reduchifr the output po¬ 
tential of the air-(’cll to match the filaments 
of the tubes, 'Flie plate circuit drain is 
fiiily about Hi nia. 

Special hi;rh-^ain intermediate-frequency 
transformers are used; these are tunable 
by means of the knobs which may he si’cn 
ill the picture, Fijr. K, The oscillator and 
tuning comlensers, Cl and C*4 are under 
siii^de-dial control. 

Short-wave stations may be tniu*d in by 
turning tin* wave-chanjre knob; this operates 
the dual switch, ehanjrin^ the circuit con¬ 
nections in the manner shown, Ciiils lA 
and 1,2 are of the ]>lu^-in type and may be 
changed fur others at the will of the experi¬ 
menter. 

Pierce-Airo Midget 

'Hie inhabitant of a “D.C,” district, where 
the supply is I2(t or 2U) volts direct cur¬ 
rent is not to be left out in the cold. In¬ 
stead, we jire.sent for his consideration the 
circuit and details of the IMeree-Airo. “J)e 
Wahl, Model D.C. midget radio re¬ 

ceiver, Fig. (3 and Fig. 5. 


In this single-dial, mantel-type radio set 
we find two stages of tuned .screen-grid 
It.h*. am}>lilieation and a sereen-griti detector 



Fift. G 


.1 midfft'tj of>e rat luff its tzvo-7'olt tubes from 
the D.C. house line, te/nV/i is still found in 
many residential districts of cities. 


using type ’.‘12 tubes; a single .stage of re- 
si.stance-eapaeity coupled A.F. ainplincation. 
using the type ’.‘Ml tube; and a stage of 
traiisformer-coupled push-pull amplification 
u.sing two type Ml tubes. *l’he filaments of 


all these tubes are wireil in series; and the 
filaments of tulM-s VI to Vt are shunted hy 
iiidi\ idual resistors to pass the excess cur¬ 
rent from the l.‘M) ma. required hy the power 
tubes. 

1 .ighting-eirenit “strays,” or *‘X’s,” are 
effectively choked by the l:l-ratio trans¬ 
former, which is functioning as a filter in 
the incoming line eireuit, 'I’he Ma/.da lamp 
nets as both a panel light and a safety re¬ 
sistor; the speeified type niu.st he n.sed, 

A caution to he oh.served, when testing 
most D.C. light ing-eireiiit rceeiver.s, and 
partienlarly this “l)e Wahl,” is to refrain 
from removing tubes while the .set is oper¬ 
ating. Failure to follow this eaution will 
probably result in burning out the filament 
shunt of the tube removed. 

All-American Mohawk “Lyric" 

'I'he owners of (i-volt hattcrii‘s will he 
interested in the radi(» .set ilhi.st rated in 
Fig. the “battery set” eha.ssis of tlie 

Hndolph Wurlitzer Mfg. Co\s, “Model U- 
2-volt tulu* radio .set, ’fhe .sehematie 
eireuit is .shown in h'ig, 2, 

Heferring to this diagram, we find that 
the f»-volt “A” supply is redm^ed tc* the n- 
<piired two volts hy the pilot light, \’7, 
which pas.ses just the required amount of 
current for the new tnhes. Special H.F. 

I ransformers, desigjied to obtain even trans¬ 
fer of energy throughout the broadcast 
hand, and similar in eireuit arrangement to 



Fijt. 5 

The .Kchematic circuit of the Pieree-Airo “DcWald Model DC f»32“ midaet illustrated above. It is desi '“•rf for llO-eo/f D.C. operation; but may be 
eoniieetrd to a 220 volt line throuffh a series resistor; the Masda Utmp ballasts the circuit. Sotc the Jv»uj» held coil is ni .wries uith the hlameiits. 
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those used in tlie Philco “Model 30/' are 
part of the timing system; anti a siiifcle dial 
controls tlie three tuninjr condensers. Re¬ 
sistors Rl anti R2 constitute a dual \t*lutne 
control. A special dynaiuie re]>roducer, tie- 
riving its field current from the “A” supply, 
is part of the ecjuipment. To prevent ex¬ 
ceptional drain from the “IP supply, the 
jilate circuit, ineludiiijr re.sistors R2, R3, 
R t, is opened hy switch Sw2 at the same 
time the lilament switch Swl is operated. 

Space for the batteries is evident in the 
illustration of the set chassis, Fig. C. 

The Home-Builder's “DeLuxe" Two-Volter 

At this ])oint we bid adieu to the manu¬ 
facturer and the and, through the 

eourte.sy of ^Ir. 11. (1. Cisin, present to the 
radio experimenter wishing to construct his 
own 2-volt-tub<* receiver, the “Del.uxe Two- 
\’oltcr.'' 'riie diagram of connections is 
Fig. 7; the parts layout followed in the 
original receiver is Fig. 8; in Fig. fi, we 
.see the arrangement of the completed 
ehassi.s. 

In addition to the three type-*32 .screen- 
grid H.F. am])lifiers, of the two-volt type, 
there are two general-purpfi.se ’3(l's and two 
type-'31 power amplifier tubes of the 2- 
volt filament type in push-pull. A “bas.s- 
treble'* tone-contrid .switch (48) shunts a 
fixed conden.ser across the jirimary of the 
first A.F. transformer for tone contnd. 

Sinee the “A” supply may be a (>-vfilt 
.storage battery, or an “A" eliminator, re- 
si.stfirs arc refpiired to drop this potential 
to the rcfpdred two volts for the new tube.s. 
The.se are Amperites (9, 2b, 32, 44, 55, 01 
and 01A in Fig. 7.) 

If an Kveready air-cell battery is 

ii.sed, the wiring of the filament circuit will 
he .somewhat different. First of all, the 
Am])erite.s are omitted; the wiring then go¬ 
ing direct from the switcli (Of)) to tlie posi¬ 
tive filament terminals of the various sock¬ 
et.s. Instead of connecting the “.V—* post 
(08) directly to the chassis, this po.st Is 
in.sulated in the same way as the jmsitive 
post; and a Vlj-ohin fixed resLstor (Carter, 


Fig. 6 

The front appearance of the chasstx of the 
compli'ted sin<jle-dial '*DeLnxe Txvo-Tolter/' 
imtended for the home constructor. This set 
teas desiffited by Mr. II. C. Cisin, ivvll kno 7 vn 
to onr readers, to use .standard parts generally 
available. 



Yaxley, or (‘(piivahuit) is eonneeted between 
the negative po.st and tlie elia.ssis. This 
serves the purpo.se of le.s.sening tlie voltage 
of the air-eell “A" output from 2,5 volts 
to 2.2 volts; which reduces the initial volt¬ 
age applii'd to the tuhe to the maxitmmi 
allowable. At the .same time, it is neees.sary 


to 2.00 volts (as again.st 2.1 to 1.7 volts for 
a single lead-plate cell). This resistor mu.st 
he variable; the filament supply is to he 
cheeked accurately with a voltmeter, or an 
ammeter. ( 

Note the thorough hy-pa.ssing of the cir¬ 
cuits of this receiver. A li.st of recom¬ 



Left. the top vino of the chassis, illustrated above: riftht, a I'ietv from beneath. The constructor 
may easily shield the screen-orid tubes, the positions of uhich are indicated b.v sockets 8, 19 aiirf 31. 


to dispense with the pilot liglit; because the 
sinalle.st 2..5-voIt lamp con.sumes 0.3-amp.; 
wlih-h, added to the 0.6-amp. reipiirement of 
the remainder of the set, would overload the 
air-eell “.V” battery by the amount of 0.15- 
ainperes. 

If a 2-volt storage cell is used, no re.sistoi* 
will he reipnred. And, if two Kdi.son cells 
are u.sed, a i/^-ohm rcsi.stor is needed; sinee 
the operating-potential range of two of 
these niekel-iron cells in .series is from 2.40 


mended part.s, as used in the original model, 
is given below; 

List of Parts 

Two Cantu'en “dual" varialde condensers, 
type “217-CL*’ (4, 15), and type “217- 
('R" (27, 30); capacity, each si*ction, 

.mK)35-mf.; 

One Siher-Marahali R.F. shielded coil, type 
“124” (3); 

(Confittued ott patje 617) 


-BASS-TQtBlt SwUCh 



J. 

♦57$ y 


Fig. 7 

The schematic circuit of the *^DcLuxc Ttvo^V iter,** a set of hujh selectivity and amplification, but very loro current consumption. It may be operated from 
either an air'ccl! or a storage battery ecot mically; the only changes in the design necessary roould be in the /imperites or Hlament-ballast resistors used. 






















































































































































April, 1931 


RADIO-CRAFT 


599 


Recent f^dvances in Radio Tube Design 


E VKHY « i (1\ anceiiirnt in tftlmical ap- 
pliaiirrs hrin^rs with it aihlitinnal ami 
oftentinirs uiisusj>r<'trcl jirartical 
pro}»lcriis; and further cxperiiuents 
ami inventions are at oner re<|nir<'d. ’I'iiis 
is one (►f the reasons wh\ patents liave eon- 
tinued to inerease in niiniher for a hundred 
years after the date when a eoniiiiissioner 
cd the l*atent Otliee foresaw the end of its 
nsefidness, for laek of anything further to 
invent. 

it lias been in radio: every addition to 



In f*arallcl, tu'o tubes (ijue hiph-ntn and one 
7C0uld fhtiHfie tin acation factor 
antontatically zdth the yrid bias applied. 

the ap]>aratiis whU*li has heen iivnilahle to 
radio workeis has sujrjre.sted soinethinj^ new. 
The vaeuiun tube was a revolutionary step 
forward, for the owner of a crystal; before 
the possibilities of a single tube eonid lie 
exhiiusted, the multi-stage U.K. auiplifier 
was indicated. 'The problems which it in¬ 
troduced were almost innumerable; then the 
four-element, or screen-grid, tube emerged 
from the laboratory in which it had been 
hiding for years. Hefore the newcomer eould 
make its mark eomiuereiall}’, the growing 
<lemand for liglit-line current supj>ly revtilu- 
tionized the radio industry. I'Jeetrie sets 
w<‘nt lapidly through the proc<*ss of re- 
iinement; and, when the A.C. .screen-grid 
tube appeared, it might seem that tlie ul¬ 
timate of which early radio experimenters 
talke<l had been reac’hed. 'riu‘ modern elec¬ 
tric receiver has ])raetically unlimited U.F. 
ainplifieation, .sufficient to liring u}> to full 
volume any signal, however distant, which an 
aerial can eat<*h out of the etherie turmoil; 
and it has audio amplification sufficient to 
till any nmiii with sound. M last the radio 
li.stener, it might seem, has all that he can 
Iiojie for. 

Nevertheless, even a millionfold amplifi¬ 
cation has its drawback. While the tuned 
circuits id a receiver, one after another, may 
create a ten-kiloeyele .separation at the de¬ 
tector, there is no such sharjme.ss in the 
early stage.s. A signal, unwanted by the 
listener, may be ten thousaml—perhaps a 
million—times as strong as that for which 
he is tuning. And it will come into the 
early stages of the receivi*r with jmwer so 
lerrifie that it plays the very deuce with the 
tulK*s’ eharaeteristie.s. 'The re fore, we have 
m«>rloading, distortion, cross-talk, etc. 

The old advice to the annoyed listener, 
to move away fnuu the interference, will 
hardly do. ‘fbe majority id’ listeners, at 


least ill the iirhaii districts whose eonsoll- 
ihited hn\ing power dictates the design of 
eoiiimeridal .V.t\ reeei\<‘rs, have uearhx oiu- 
or more .stations from which one or at most 
two .screen-grid U.l*'. .stages would give 
overpowering volume. In a receiver with 
four such stages of amjdilieatioii, something 
mn.st he done to ileal with the locals; their 
jiresenee cannot he ignored, no matter what 
selectivity is provideil. 

We have heen provided with, first, the 
manual volume control and, then, the auto- 
inatie volume control which, by altering the 
biases on the U.K. am|>nfiers, reduce the 
amplih(*ation of the .set. Vet even these are 
insiiffieieiit to solve the problem in the face 
of strong interference; for if the tube i.s, 
so to sjieak, throttleil down too tightly, the 
g'oidin distortion pops up. 

'I'o meet the problem presented by multi¬ 
stage aiiipliliers, utilizing tubes of very high 
am])lilieation factor (or *’niii’*), a new type 
has been d<*vi.sed. A very brief explanation 
of its action may be given here. 



Fiji. A 

A **J.estron’' Uilapter ittbc, takiny filament 

current direct from the liftht^linc. without d/- 
tcration in the zi irimj of the set. 

When the grid bias of a “higli-niu” lube 
(of which class the .sereen-gritl tubes are 
the extreme examjiles) is made too high, 
to prex’ent thi* output t’r^aii overloailiiig the 
following .stage, the eharaeterist ie of the 
tube is altered; its shapt', as shown on a 
graph, is eiiived, signifying that the ontjmt 
mu.st be distorted. One of Uie results is 
that the jiereentage of modulation of the 
signal is ineieased, as the ]>late current 
falls; and this ett'eet, carried through .several 
tidies, may he .serimis when it reaches tlie 
detector. 

In the old days, exjicrimcntcrs were fond 
of working with stages of U.K. amplifica¬ 
tion which eould he switched in and out; 
and .some distance fans would perha]>s he 
still willing to welcome a gailget of this kind. 
Modern conditions call, however, for some¬ 
thing automatic which only the .Service Man 
need worry about. 

The solidi<»n was reached through a jiro- 
eess of n*asoiling something like this: siii>- 
posc a eireiiit, as in Fig. 1, where a tube 
of high amjiliheation factor and low grid 


bias (VI) is put in parallel with one of 
h»w amplication factor and higli g“rid bias 
(\’*J). A small signal is jiid upon the two 
grids: the greater jiarl of the \dltage output 
eoiiie.s from \'l. .Vs the .signal increases in 
strength, we steadily inerease the bias on 
both tulles. Heeaiise of the greater effect 
of grid voltage on jilate current in the high- 
luu tube, the am]>lilieation of VI is cut down 
miieh more rapidly than that of V2; aiul the 
latter assumes a more and more iiii|iortaiit 
part in the circuit. Finally we have in¬ 
creased the bias so imieli that VI is blocked; 
no plate current flows; only the low-mu tulie 
\’2 is working, hut on a .strong signal it is 
gi\ing“ ample output. 

The “Variable-Mu" Tubes 

'To const met a receiver on this plan, how¬ 
ever, would double the numlier of tubes, as 
well as iiierea.se the numlier of parts uml the 
jiossiliility of trouble, 'flic solution which 
lias been found by the Uadio Fre<|ueiiey 
1.a In Mil lories, under the direction of Stuart 
Ihilhuitine, is the de.sign of a *‘variahle-mu" 
tube, which shall eomhine the eharaeteristies 
of the two tubes .shown in Fig. I. .Vfter a 
great deal of researcli, the tube has reached 
the i-omiuereial .stage, being made .stamlaril 
equipment in a new Majestic .siiperlietero- 
d\ne: and it is being produced by tlie Uay- 
theon and A returns tiilie factories as well. 

The }»riueiple of the variahle-mu tube is 
that its elements are not arranged .symmetri- 
<*ally, as in jirevioiis tidies: for instance, at 
certain jilaee.s, the voltage on the grid ex- 
erei.ses less control on the flow of plate 
current than at otlier.s. In I'ig. 2, let us sav, 
the control grid is more open in the I'enter 
than at either end. A voltage may l»e put 
upon it such that at either end no electron 
ean pass through the mesh; and the two ends 
of the grid present an impassible barrier ti» 
plate-current flow. In the center, however, 
the mesh is more open, and a eoiisiderahle 
number of electrons ean pass. The tube, 
therefore, .still operates with a greatly-re- 
dueeil amplitieatioii factor. 


'Two tube types, resembling greatly the 
‘2t ill normal eliaraeteristie.s, have been de¬ 
signed. The -riStr is capable of bandling 
an input voltage fift\' times as great as that 
wliieh can he applied to the *2t liefore the 
same degree of distortion is reai hed. How- 
evm, since this entails the applieation of a 
{Cnntinut'fl uu ♦i.'JO) 



Fi^. 2 

A control yrid, ufU'X’Cnly spaced, passes plate 
current at «>«< point white it is cut off at others 
by the find bias. 7 his z-an'es the omptiHcation 
factor, or *‘mu,'* 
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Radio-Controlled Tanks of the Future 

Is it possible to make war with robot armies in moving forts 
operated by remote control? 


RITERS of war storirs, peering 
into the future* pre<l‘u‘t an ap- 
proaehing era wlien lifrlitinjr wdl 
he done hy iuai*hinery under re¬ 
mote eontroK (Inns aiit(»niatieally t>perateti 
will lire from deserted forlifieatious and 
from tanks whieh eontain no living oj»er- 
ators. Airjilanes without human pilots will 
observe positions tlirough televisors* and 
drop projeetiles guided fnmi a post at 
headquarters* many miles away. The easu- 
alties will he solely ani<»ng robots of steel 
and ef>pper, whose orders are eonveyed to 
them hy radio* or other siddle signalling 
uudluxls. Sueh is the jiieture whieh is 

paint(XI up<»n the dnq> eurtaiu whitii eon- 
eeals the next war- if it he true that war 
has not been abolished along with the di[»s 
in the husim‘ss eyele. 

A pictur(‘ whieh appeanxl rcrently in oiu‘ 
of our English eo!deTupt»raries is reprodueed 
luTt*; the original* it is said* was taken at 
a puhlie demonstration in Tt»kio of a tank 
whieh was operated eidirely hy radio from 
tlu* ])Ost in tlu‘ foregrountl. TIic tai»k went 
thrcuigh numerous maneuvers* under full 
(*onunaiid of its operators* to the euthusiasni 
of a great (Towtl of spectators. M’hile the 
pieture does not .set*m to he of an oltieial 
type* it is evidently genuine; the tank it- 
.self .seems rather .small and not too war¬ 
like. 

Radio Remote Controls 

'The feasibility of remote eontrol of a 
vehicle has been known for many years. 
John Hays Hammond, Jr.* some years ago 
ilemonstrated wirc‘h‘.ss e<»ntrol of automo¬ 
tive torpetlo(‘s; and he exhibited, as an amus¬ 
ing t<u', his “\Vir<*le.s.s Dog*" who.se move¬ 
ments were guided without physical con¬ 
nection to the contnd.s. 

At the Wmld's Uadi<» Fair of last .sea.son, 
in New York City, the* mo.st .spectacular 
exhibits were undoubtedly tho.se of various 
“robots" and other examples of the use of 



pliototdeetrie cells and ehxdrie rc‘lay.s. There 
were a knight in armor* a ml a winsome 
lady* and other na^ehanical deviees whieh 
.siHautal alnu^st human in intelligcaiec and 
activity. 

A Photoelectric Control 
One of the mo.st inttTc.sting demonstra- 
tion.s of this kind was given und«T the 


in the jihotograiJi reproduced at the lower 
left* was op(‘ratt*d by the .sj>oken (‘Oinmaiui, 
directed into a telejdione receiver. 'The 
pitch and tempo of the word.s selected the 
])ropi‘r relay at tlu‘ tdher end of the tele¬ 
phone line* to light a lamj» in oni‘ or the 
other eye i»f the grotesipie face. This lamp 
was, in actual oj)eration, turned toward the 


This picture, cc/nV/i appears to be a somc'vhat retouched etflargcmciit of a snapshot, shows a radio* 
controlled tank going through its paces in Japan. {From Popular Wireless.) 


anspiee.s of tlie Mu.senni of the Peaceful 
Art.s, by tbe (engineers of the We.stinghou.se 
company. The miniature automobile, .slu»wn 


rear of the little car; where its rays were 
picked up by the photoelectric cell to whieh 
it eorrcspoiuled. The photocU‘ctric cell, in 
turn* operated one of the relays \mder the 
ear; and thi.s* according to the .s|)oken word* 
made the ear .start forward* stop, hack up, 
or souml its horn. 'There was no other 
connection ludween ear and operating lamps 
than the beam of light. 

In one sen.se, this might he ela.ssed with 
radi(» remote* control. Light wavc.s iTiay he 
con.sidered as radio wave.s, only about 
1 /2,(M)(),(UM) of a meter long. The photo¬ 
electric cell forms a receiving .sy.steiu and 
ileteetor (»f tbe.se wave.s; it is !u»t* howevtT, 
as .sensitive as a tuned radio circuit at a 
cons id (Table distance. 


The apparatus used in the control of an automobile by ztnird of mouth, the Radio U orld s Fair 
of 1930. The signals were in this ease nixrn by light at short’range, instead of radio, but the 
principle is similar. (Photo by IVestinghouse Elect, & Mfg. Co.) 


War Conditions 

'The method illu.strated* (»f the (^xhihits 
we have de.serihed* might readily be api>lied 
to the operation of a tank, however, whieh 
r(*eeived signals by radio; to the extent 
that the movemtaits of the tank could be 
elcetri(*ally controlled. Tank.s, however* are 
now driven by explosion (‘ngine.s, rather 
than hatteri(‘.s; and considerable energy is 
recpiired in tlu‘ir guidance. Wc may pic¬ 
ture the future tanks, however, as (‘(piipped 
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with sliock-proof batteries delivering great 
amperage to their motors; and thus being 
Ca]>ahle of starting, stopping, and steering 
under the control of radio-opcrated switches. 

Other points, however, enter into tlie 
problem of operating a tank by radio under 


coiulitiims of actmil warfare; which would 
indicate that, while the technical feat is 
possible, under peace conditions, it would 
he didicult at the front under the conditions 
imposed. 

For instance, the tank normally carries a 


Crew, who «arc able to observe and direct 
its course to avoid, or overcome, local ol)- 
staclcs. The only substitute for them would 
be not one, but several televisors, of great 
efficiency. Eacli of these would require a 
(Contimied on page Gill) 



Radio equipment of Uncle Sam*s tanks is sl\&:vn above, the tank in (1) is an oid^timer, used for these experiments. Observe its flexible aerial. (2) 
Receiver and transmitter m position; (3) receiver alone unth battery case bcltne; the oblong end-pieces are buffers. (4) Chassis of the receiver which 
uses five UX-S64 tubes; (5) transmitter removed from its case. (6) The assembly of Fig. 2 removed from its mountings. (Photos by Signal Corps; U.S,A,) 
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New Radio Devices for Shop and Home 

lo this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcomiojf developments. 


THE SKYSCRAPER RECEIVER 

W IIA'l* is tiiujucstioiiahly a forerunner 
in radio caljiiiet set dfsijrii is the pat¬ 
tern of tile Westinjrlionse ratlio rei*(‘iver 
bearing tiie trade nam*’ of “(‘olinnaire,’* 
lllnstrations of tliis departure in eaiiiiietry 
ami e(piipinent are Figs. A, 1>, and C. 

The tendeney toward forms slimmer and 
liigher, as niaiiifestetl in tiie areliiteetiire of 
the modern sky sera per, was found to lie 
iioriie out in the entries sulmiitted in the 
Westingliouse eompany's recent *‘-' 1 ^ 10,000 
Itaiiio Idea** contest, many of wliose en¬ 
trants stressed tiie desiraiiility of tlie future 
radio sets taking up less nniuh It is liere 
exempiitied in a higli degree iiy tliis re- 
t*eiver. 

The “Columaire” occupying a very small 
flo<ir area, 10 x 12 inelies, will (it in a cor¬ 
ner or flat against the wall of the home. 
Consequently, it is jiartieularly adapted to 
small apartments. The design is of no par¬ 
ticular period, hut leans slightly toward the 
modernistic and, therefore, will (it well with 
existing furniture. Its height is 59 inches. 

Among the unupie featnn^s in this newest 
design in radio receiver.s is the design of 
the reproducer. In.stead of apjiearing on 
the front of the ealiinet, the grille is placed 
on the top; it has .^uflieient strength to hold 
light articles, such as a small vase. The 
full length of tlie cahinet is utilised to ob¬ 
tain a (ive-foot horn; the directional elTeet 
of the average horn has been overcome, in 
this reproducer, by introducing at the tqien- 
ing a plug of sjieeial sluqie. It is this plug, 
too, which eliminates distortion due to the 
proximity of the walls and eeiling. 


Fig. C 

The vertical receiver from the rear, showing 
ease of access. The hora opens on top. 



All controls and dials are fliish-mountc<l 
on the siiles of the instrumiuit, as the illus¬ 
tration shows, and are readily operated from 
either a standing or a sitting position. 'IMu* 
receiver eha.ssis is that of a 9-tube sercen- 
griil superhetermlyne, in which is ineorpo- 
ratt‘d a tone control. 

After this receiver has been in service for 
a sultieient length of time to recpiire the 
customary special attention, the Service Man 
will find the necessary information availalile 
in a R .miio-C'rai-t “Data Sheet.” The serv¬ 
ice technician will he glad to learn that the 
requirement of servicing the set for tulie 
replacement or adjustment has been given 
full consideration; the back of the cabinet is 
easily removed, and the horizontal arrange¬ 
ment of the tubes makes their rejil a cement 
quite easy. 


Fig. B 

The poncf of this snpcrhctcrodyne looks hkc 
an ordinary one, ttp-ended. 

The suggestion of “grandfather’s (dock” in 
the eolumnar apjiearance of the cabinet is 
heightened by the jiresence of an electric 
time jiieec. Into tlic con.struction of this 
clock, the Westingliouse engineers have 
worked an “automatic control” which will 
continue to ojierate the clock me<‘hanism for 
a time should the main current supjily cease; 
as when a house fu.se blows. Further, this 
auxiliary drive, when its jiower is expended, 
will not |iermit the time movement to oper¬ 
ate upon re-application of the line siqiply 
until the drive is re-.set. 

Since the bulk of the weight of the in- 
.st rum cut is in the base, the .set stands 
solidly; while its small girth permits it to 
be conveniently transjiorted by automobile. 

’i‘he design of the cha.s.sis permits incor¬ 
porating, at a later date, the newly-devcl- 
ojied Westingliouse remot<‘-eontrol equip¬ 
ment. 

S.MAIX TUNING CONDENSERS 
SF. It IKS of .small-space tuning con- 
den.sers ranging in maximum capacity 
from 19 tiimf. to :i22 mmf. have been de- 
vi'loped in the laboratorii‘S of the Ilammar- 





Fig. A 

This **grandfother’s etock,” 1931 edition, is a 

radio receiver for city apartments. A remote’ 
eimtrol unit is on the table, 

lund Manufacturing Company. The smallest 
condmiser is 2'V|" long and the largest, V* 
long. .Ml “Millline” ty]ies are '2^ wide, with 
]>lates fully extended. 'I'lie “eajiacity” type 
is only 1 wide. 

No screws or nuts are used anywhere 
in the construction of these c*omleii.sers, 
soldered eyelets being employed; thus all 
])ossibility of parts vibration is eliminated. 
This is an excellent feature for aeroplane 
and automobile sets. 

The “.Midlinc” ty]>e are known as the MC- 
(number of plates)-M type and the cajiaeity 
as the MC-(number of ]>lates)-S type. They 
are made in the following eajiaeities; 19.2 
mmf.; ^H,2 nuuf.; i9.2 mmf.; 78.fl umtf.; 
9:{.G nuuf.; 100.2 mmf.; FW. mmf.; 198.0 
inmf.; 24-2.4- mmf,; 291-, mmf.; and 1122 nmif. 
All are available in either eloekwise or anti- 
el oek wise types, ami for base or single-hole 
panel mounting. The .shaft is the standard 
lA-ineli size. 



Fig. D 


The newest condenser types ore much more 
compact and smaller than itistnimcnts of the 
same capacities in previous models. They arc 
.strongly and piccisely built. 
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Fij}. K 

/ he smallest of modeni sereen arid receivers is 
this Crosley *'U'iff{t.” 

A SUB.MIDGET RECEIVER 
IC'rURED in Kijr. K is tlic nrwest tliirnr 
in sim;iI 1 nniio st‘t ilrsipn tlie “Model 
or “Wifrit** niid;irt rodio re(M‘iver nwinii- 
fueliirt^d liy the Crosley Radio Carj). Two 
interior views are Eijrs. E and O; the 
seliematie eirenit is Fi^r. I. (f^ee iKnjt' hlJK) 
'I'liis stdeetive receiver is proliahly the first 
ser(‘en-pri(l elet^trie set, ineor|><iratinjr a sen- 
siti\e r(‘])ro(hieer, to list under forty di>l- 
lars. It utilizes two sereen-jrrid tubes as 
R.F. anipliliers, and a third as a jiower 
detector, which feetls iiiti* a tyjie 'to j>ower 

FijJ. F ( left) 

The tiny size of the '’.Model 4S** (iriftU) 
elmssis is indicated hy the tubes, part of whose 
shicidin<j is Vemoz'cd. 

FijJ. G (ri^ht) 

I’lider vieii' of the same chassis. 


tidie. An i^arlier iiiodt‘l of similar a]>j)(‘ar- 
a!iee, the “Klf," which used oidv two sereeii- 
jrrid tubes and lacked the sensitivity of the 
later sets, has been sitpersedial by it. 'I'hc 
cabinet has the appearance of carved wootl; 
its inat(‘rial, hinve\(*r, beinjr “Uepwood," a 
composition uhieh may be modeled to pres¬ 
ent the appearaiKc* of (‘ar\ed wca d. 

A nniijiie point in the ilesiim of the set 
is the iiiamnn* of arranjrin;r the shiehlin;j:< 
Iieeaiise of the extrenu* eoiiipaelness of the 
desiiiii, it was frnind riee<‘ssarv to (U’vise 
siiine spc*eial means f>f ri‘a(‘hinff tlu* tiibt*s for 
replacement, \s ithont the necessity of re- 
inoviiiHr ;i|| the shielding, 'fhe result was 
obtained l.v desi^ifuT a “)»lu;j:-in shield." 
It is ditlienlt to arrive at a true eoneeption 
of the si/.t‘ of this radio sid by (‘omparin^r 
the sv/A’s i>f its eoinponents; since nearly 
every instrnnient is special and of propor¬ 
tions smaller than are found in pn-vious 
railio sets; the exception heirij; the tubes. 
Tlie timinfjT ;ranjr, for instance, is extremely 


compact. Filter requirements have been met 
by a siiifxle H-mf. Mershon eha’trolytic eon- 
denser. 'Phe power transformer has been 
desi^rned to occupy little more space than 
is reeplired for an audio transformer, 1'he 
variable resistor for volume control i.s of 
“small space” type; and the tix(‘d resistors 
eslahlish new .standards of niiiiutem\ss, 1%aeh 
l‘.l-\ transformer, of .small size, is totally 
shielded. 

The complete receiver (cabinet, repro¬ 
ducer, power and rceeivin;r eipiipment), 
wei^jhs only *2*2 lbs.; of whi(‘h about one-half 
is the <‘ahinet. 

'Phe (iliseontinned) **l%!r* was designed 
only for local reception; whereas the “Wigit” 
is ilesigned both for local and distant re¬ 
ception. 'I’bat it fully lives up to the ex¬ 
pectations of its (h‘sign taigiiieers, this de¬ 
partment, after careful te.st in the heart 
of New '^'ork I’ity, i:. glad to atlinii. 

{Can’i. '’fil Oft ptnfn t»lJ)) 



Practical Hints to Radio Manufacturers 

By Radio Users and Service Men 


ADJUSTABLE TUNING SCALE 

|•”^I^N a eii.stmiier complains that the 
tuning dial, calibrated to kiloeyele.s, 
reads incorrectly either at one end, or in the 
center. If the dial were made in about 
live sections, ami held by six screws, the 
readings could be made to correspond to the 
positions of the stations, over the whole 
dial. K. R. T.\xTi.ixe.KH, 

508 Jioffd Jx'enue, 
Cttmherhittd, Md, 


REPLACEABLE CAPACITIES 

P ltl*'.SI*'.N'r practice of many nuiinifae- 
turers is to a.sstnnble condenser blot‘ks 
for filters in a large tin can “impregnated" 
witli tar. Repairing one of the.se is the 
work of several honr.s. I am sine that 
tliest* blocks could be a.sseinbleil, witlH>ut 
additional expen.se, and at a great saving 
of tar, t(i facilitate the work of ser\i(‘ing; 
to say notliing of .saving to the eiistonier 
and rednetion of the time during which 
bis set is laid up. 

One (‘oneeni in partieidar—and there are 
many more—makes a charge of 17.50 for 
rcjdaeing a filter hhu^k. If only one of the 
filtm’s goes wi-st ~-.Sl7.50. I get lots of 
Ma je^.stie rt‘|wiir work, and I never get over 
the imea.sy feeling that comes to im* wlimi 
1 nm.st tell a enstomer that the charges on 


HINTS TO RADIO 
MANUFACTURERS 
lentil further notice, each “What the 
Public Wants** su^^estion published 
here will be paid for at the rate of 
$1.00; and their practical value, rather 
than their in{tenuit>' or curiosity, will 
determine the selection, since this 
feature Is intended to he of educational 
value to the radio industry. This 
means that we ask ideas from our 
readers, not for new inventions, but 
for simple details, often very small 
ones, which they have observed. 


liis power pack are from $1*2.50 to $22.50; 
for sometimes an old 'HO goes with the eoii- 
den.sers. Power transfornuTS are c*asier, and 
replacements are made with h‘ss expense in 
the ma jority of eases. My opinion is that 
the eon (leii.ser-block a.s.senibl\ eon Id be siin- 
pliliiul so tbiit one or more damaged .sections 
could be replatvd. 

I\dneatiiig jieople to realize that r;)dii>.s 
do not have the slamina of the old spring- 
operated phonogra]>h looks liopeh'.s.s, at 
times. Allow me, in closing, to sav “Darn 
fhe tar!” R. M. Fiii.kh, 

i^nuro Cit jf. < MeUiUniuO, 


CO.MPLETE LINE PLUGS 

.\NY iiianufaeturers are .sending out 
their sets with only the eaj) part of 
the attaehiiient ]»lngs. 'Tliis is often eiii- 
barra.ssing when th(‘ Service Man go(‘s out 
to liook-iip a new .set and forgets to take 
with him a .screw-in plug; and the jirospcct 
is always amazed to think that the inann- 
fa(‘tnrt‘r t>f (often) i^xpensive .sets does not 
eeplip them with both parts of the atta(*h- 
ment plug. It is just the lack of such little 
inexpen.sive things as this that gives the 
inniiiifaidurer the name of being “cheap,'’ 
from l»oth the enstomer and the S<‘rviec 
Man. 

G. R. (fK«M.\X. 

HI ylinerirait AVeAoa//e HUhj,, 
Minn, 


HANDIER CABINET TOPS 
bdtX'ICb'i M l*iN have often experiiTieed 
dirtienlty in i*he(‘king some of the re¬ 
ceivers wh(‘re tlu‘ top of the enhinet is not 
hingtnl. 'I'lie eonipartinents art* .so small 
that it is necessary to grope in the <lark 
to in.sert the analyzer plug or t(» change 
tubes. In soiiu* instanee.s, tinu* can be saved 
by taking out the elia.ssis. It would seem 
that to provide a hinge for the cover, when 
(Cnntinned on patje 029) 
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The **Universal Super-Wasp** for All Bands 

A short-wave receiver with a frequency-range switch of novel character 

By ROBERT HERTZBERG 


S HOKT-WAVE listeners have found, in the enormous breadth of this interestinji 
field, one of their {greatest problems in the past. In place of one tuning range, 
there were many. No single coil or tuning capacity, no matter what ingenious 
devices were used, could cover this whole vast radio field from 20,000 to 1,500 
kilocycles—thirteen times the width of the upper broadcast band—at full efficiency. 
And the exchanging of coils, in sets with more than one tuned circuit, and with 
complete shielding, was a source of constant annoyance. Now, by a most ingenious 
mechanical and electrical arrangement, described here by one of the four collaborating 
radio authorities who are well known to our readers, this problem is so effectively 
solved that the receiver shown here covers, not only the short waves, but the broad¬ 
cast band and beyond, into the region of long-wave signals. This receiver will be 
of interest to every prospective short-wave listener, and even more so to those 
veteran fans who have worked with its predecessors in turn; the '*Wasp,” the battery- 
operated “Super-Wasp” and its A.C. successor; which have become familiar through¬ 
out the world as successive steps making short-wave work easier and more satisfying. 


I N THE “I’niversal Sni>vr-Was|r rc- 
ctivtT, hen* prrsrntctl in full ilrtail tn 
the reailers nf UAmo-('HArr. a strikiiifi 
ailviinre lias him inaile in tlie tecliiui|iie 
of short-wave reception. Diftieiilties which 
have hccii €‘xpericnce(l hy the sliorl-wavc 
listener have heen overeoine. after a long 
period of experiment, hy the final design ot 
a wavehanil-eontrol switeli, whose operation 
will he explained helow, as well as many 
novel eirenit features which were evolved 
in the process of reducing the ingenious 
conception to practice. The comjihded re¬ 
ceiver is one to whic*h full Justice cannot 
he done hy mere illustrations; as the fine 
points of its construction can he ap]>reciated 
only hy thorough examination. It is, iin- 
douhtcflly, the most advanced short-wave set 
yet presented for the jiiihlie favor. 

Tunes from Long Waves to Short 

The standard “rniversal” now uses a total 
t»f six tubes, including the rc'ctifier. Its 
hig feature, its wavelength-changing switch, 
eliniinatcs the plug-in coils that heretofore 
have hi*eTi the greatest nuisance in short-* 
wave work. The coils arc fixed inside the 
set and are thrown in and out of the circuit 
hy mcNins of a very ingenious pair of rotary 
cam switches (“ontained in molded hakelite 
housings. T*his switch, which is (‘ontrolled 
hy a small knoh on the front panel, has .seven 
posit ion.s, which cover .seven wavelength 
ranges as follows: (1) 15 t<> meters; (2) 
*22 to 41 meters; (3) 4B to 7.5; (t) 7(t to 117; 
(5) Wil to 270; (ti) *240 to .500; (7) 470 to 

This unusually wide wavelength range, 
prohahly the M‘idi‘st covered hy any short¬ 
wave receiver, takes in not only all the. 
short-wave channels, hut also the entire 
hroadcast hand and evem the calling waves 
n.sed hy csamnercial ship and .diore telegraph 
stations. On the broacleast ranges it brings 


in stations that are not at all audible on 
many regular hroadcast receivers, the inini- 
imun .settings of which are soundimes as 
high as 2to or so meter.s. 

*riic complete seheiuatic wiring diagram 
of the I’niver.sal is Fig. 1. At fir.st glance 
this may appear .somewhat complicated, luit 
a elo.se stmly will reveal it to lie ipiite un¬ 
derstandable. The set uses one stagt* of 
screen-grid tuned-ra<lio-frefpiency amplifica¬ 
tion, a regenerative screen-grid detector, one 
iTiipedanee-c‘on])le<l audio .stage, using a *27, 
and a pu.sh-pull output stage using two ’45’s. 
l*or the sake of simplicity, the four antenna 
couplers permanently mounted inside the .set 
are rt‘presentas a single coil (LI), and 
the four detector coils al.so as one (L2). 
Ka<‘h of these coils has two windings; LI has 
a primary ami a secondary, and 1/2 a com¬ 
bination jirimary ami tiekh r, and a .second¬ 
ary. One end of each winding is jierma- 
ncntly grounded; either directly to the 
cha.ssis or thnuigh a non-inductive conden¬ 
ser, as in the case of the primary-tickler. 
The other ends of the respective coils are 


brought to conta<*ts on the cam switches, and 
they arc connc<*tcd in the proper sequence 
as the .switches are turned. 

Chan^inft Wavebands by Switch 

The antenna and ilctector tuning con¬ 
densers ((M and C*2 in the diagram) are 
actually ilouhle units; one section of each 
has a maximuiii <*apacity of UK) mmf., and 
the other of 415 lunif. They have a common 
rotor connection hut separate stators; the 
latter connections are also brought out to 
contacts on the cam switches, .so that there 
are 15 contacts altogether on the switches. 
For the .sake of convenience, 1 designate the 
small sections hy A (as CIA and C2A) ami 
the large .sections hy U (as ClII and C2U); 
there is also provided a fixed loading eon- 
(hai.ser of (K)0t-mf. cajiiieity to .shunt each 
variable instrument. The coils, in the up¬ 
ward order of their indmdance value, may 
he numhered 1, 2, 3, and 4. 

When Hie wavelength switch is .set to the 
first range, coils No. 1 and conden.sers A 
are eonncctetl together in each tuned circuit; 



if 


•vs 


V4 




A 




euro 


CPL.M S'A^ITtH 
CD'lLS 


Fin. B 


The chassis <*i the ** i uivcrsal,'* from the rear^ sUo^ivinq hoze the rnrr.v- 

inq the rodio-frequency mechanism drops intt> the frame. The tu’o 
ehuiiffinff .su’itehes run hori::ontaliy across the center of the pit tore: six 
short* 7 i'avc coils, at riqht anqfes, are 7isiHe behind them. 



Fin. c 


The *' f ’niversal" chassis inverted: po7cet units at the left and .I.F. rom- 
ptoient.* ot the rif/ht of the tray: U'liHc the 7 Vt>rm-oear driidnq the 7vax'eband 
switch appears in tht center. 
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Fig. A 

The ** U t\h-crial" chassis 
fully assembled, as it af*- 
f*cars from the front. .Mr. 
Ccloso Hits his tinner on 
the knob T(7/»V/i driers, 
throntfh a ii'orm {/ear, the 
/ttv t or ary cam switches 
zehteh ehanf/c the wavC’ 
band co^rrrd by the tun¬ 
ing knob. 


plnte current from leaking off through the 
* circuit. 

iiccaiise of tlie higli niuplification fur- 
ni>Iic<I l»y tlic screen-grid It.F. and <lctector 
tulles, lieadplione operation is eoiufortahle 
only at tlic first audio stage, so the phone 
jack J1 is eonneeted in tin* plate circuit of 
the **J7. A shunt-feed arrangeiuent is used 
for the plate voltage, in order to keep all 


in range two, coils 2 and eoiulensers .\; 
range three, coils anil <‘on<lensers A; range 
four, coils *1 and eondi*nsers .\ and 1>; range 
five, coils 4 and eoiulensers A; range six, 
coils 4 and condensers A and \\; range seven, 
coils 4 and eoiulensers A, \\ aiul C. The 
shift from one range to another is made in 
an instant; ind it is not neeessarv to open 
the set or disturh anything in it. 

The ])riiuary aiul tickler windings, of both 
antenna and detector coils Xo. .4, are each 
tap]>rd in one phu’c; part of each wiiuling 
being iiseil for waverange three and all of 
it for range four. The primaries and tick¬ 
lers of the No. t coils are tapped In two 
places, for use on ranges five, six and seven. 

Novel Reiteneration System 

The method of coupling the K.F. stage 
to the detector and the system of regenera¬ 
tion through the eoiiihination primarv and 
tickler was adopted after exhaustive investi¬ 
gations hy David (Crimes aiul Kdgar .Mess¬ 
ing, radio engineer.s whose names are well 
known to rea(K*rs of ItAiuo-C'RAKr, It is 
the logical inetho<l of coupling for screen- 
grid operation on the short waves and 
provides very smooth regeneration, the con¬ 
trol of which <loes not affect the tuning 
circuits. 1 hus it is pos.silile to log stations 
very definitely and to duplicate the dial 
settings at any time. 


Flit. D 

The hvo rotary - cam 
switches: that at the right 
is sef'arafed to show the 

parts. 



drive shaft 


If you will follow the circuit carefully, 
you will see that the radio-frequency current 
from the plates of h<dh tnhes and the screen- 
griil of the iletector tube V2 is led hack 
to the tickler winding '1* thnmgh CIO, (the 
.dOOOl-mf condenser between the screen-grid 
and the plate) and (A (the .(MH)5-nif con- 
<lenscr at the lower Junction of this circuit). 
The H.F. choke coils in the plate and .screen- 
grid leads prevent the H.l‘\ current from 
taking any other path. 'The control of re¬ 
generation is })rovided l>y a 50,000-olun ]h»- 
lentlonieter (It 10), regulating the .screen- 
grid voltage. 

Incidentally, a jdionograph pickup Jack 
(.12) is connected directly in the .scn-cn 
lead as shown, aiul the regeneration poten- 
tioiucter thus acts as a volume control on 
the plumograph nm.sic. 

The ]>late voltage for the iletcctor tube i.s 
fed through a high inductance choke coil 
(A.F.(\), rather than through a fixed re¬ 
sistor. 'I'he choke coil allows the plate volt¬ 
age to a.ssume the value neeessarv for effi¬ 
cient operation and, at the same time, pre¬ 
vents the audio-frequency component of the 


direct current off the Jack. If the jack 
were nia<le “live,** the wearer of the phones 
would invariably shock him.self w’heii he 
touches the aliuuiinnu chassis. 'Phe push- 
pull output stage i.s of standard design an<l 
will ojierate a regular dynamic speaker at 
full efficiency. The terrifie “sock** of this 
set can he {ip])reciated only by a person 
who has actually tuned one. 

The “I’niver.saP* is exceedingly <juiet in 
operation, the hum scarcely being noticeable. 
The designers of the set benefited by their 
previous experience with the w'ell-know’n 
“A.C. Super-Wasp,'* whieh has developed an 
international reputation. The entire pow’er 
pack is built directly on one cud of the 
ch ass i.s, this proximity having absolutely no 
had effects. 

If tens diaenvereil that the *80 rectifier 
tube iit a i/rolific source of R,F. distyrhance; 
.so thi.s part of the circuit is protected by 
buffer coiuh'U.sers ((’21, C22), aen»ss the 
high-voltage wiiuling of the pow’cr trans¬ 
former and al.so by means of an K.F. choke 
coil 1{.F.C.4 in the lead. 

(C/HI tin tied on pnge fi22) 
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Long-Wav/e Converter for the 
Broadcast Set 

A new application of an old principle which presents some inter- 
esting possibilities in the way of distant reception, for the 

experienced set builder 

By CLYDE J. FITCH and C. H. W. NASON 


W l'. nrr all familiar with .shf»rt-\vavc 
n*i‘i‘j>tif»n nf for<‘ijfii liroadc'ast sta¬ 
tions; hilt fow «it‘ us rtaliy.f tiu* 
^'Trat amount of hroaiU’asting of 
c'MT|ilioiially jrood foifi^rn pro^rnmis which 
is ilonc with hi;rh power on wavclnijrths 
Itmjrcr than those used in this country for 
hroadeastiii^. 

W’lH'tlier or not these lon;r-wave stations 
ean he clearly received on this side of the 
Atlantic must dejieiid U])on the location 
and sensitivity <»f the reeeivinp: antenna and 
the weather comiitions. ’I'lie averap* hroad- 
east listener d<ies not want to invest in a 
special lonji-wave ie<‘eiver for tiininjr in 
these stations—especially if he has alreacly 
a sensitive broadcast receiver at hand. Ihit 
the method of receivinjr them about to he 
described makes use of any standard liroatl- 
east reeeiver, and avoids the use of a spe¬ 
cial Ionwave set. This system, which was 
first siifrgested by Mr. C. 1*. Mason of the 
editorial staff of UAUio-f'RAKr. com]>rises 
a simple two-tube adapter unit with a het- 
erodyninp oscillator, as in any siijuThetem- 
dyne receiver, for clian;rin;r the frequency 
of the loiijr-wave station to a higher value 
suitable for reccjition on the broadcast re¬ 
ceiver. 

In this adajiter, the “sum-frequency** (as 
in the well-known Infradyne system), rather 
than the ‘'difference-fretpiency*' is employed, 
in the manner explained below, I'nder 
favorable conditions, with a good sensitive 
receiver and a long aerial, preferably di¬ 
rectional toward the northeast, a set owner 
should have little difticiilty in tuning in some 
of the more j lower fid of these long-wavi* 
stations when using this .sinqde adajiter. 


Hack in one of the writers used to 

confuse his friends with the tlirect reception 
of programs from in Paris, France, on 
the long waves. This was long before the 
advent of short-wave broadcasting. 

The rather formidable list of stations ac- 
('ompanyiiig this article is assigncil to fre- 
(pieneies /»e/oic—or waves a hove—the ftntnd- 
tuiftt funttl. as it is known on this side of 
the .\tlantic Ocean. The power used -in 
Millie of these transmitters raises the ques¬ 
tion, jii.st how many of the programs wouhl 
be receivable over here with a .sensitive 
receiverr Of eour.se the.se .same long waves 
are in use over here for .shiji trathe and for 
aircraft, radio beacons, weather scrviee.s, 
etc. 

.\ Miper-conv<*rter for receiving stations 
on the higher wave.s, incorporating advanced 
design data, is .shown schematically in F'ig. 
1. The nietluid of changing the freipieiicy 
is quite the same as in any superheterodyne; 
except that the carrier fretpicmw is beat or 
heterodyned “uiiwards** to meet the range 
of a broadcast receiver. In normal super 
]iractiee, the signal is beat “downward,” to 
a lower frequency, rather than to a higher 
one as in the pre.sent case. (See Fig. 2.) 

When voltages of differing frequencies 
are .superpo.sed, one upon the other, the 
resultant wave is of a complex nature; it 
eomprise.s, not only the original oseillation.s, 
but “beat.s*’ having frequencies representing 
the sum and the difference of the original 
eomjionent.s. Our jiroblem is to tnke*.signals 
within the range from to 2000 meters, 
and convert them into signals within the 
range of the ordinary broadca.st tuner. Pet 
us say that our apparatus must be ca])able 


of accepting any freipicncy, within the 
range from 1-50 to 500 k.c., and “beating it 
up” (no pun intended) to produce a re- 
.sultant oscillation which lies between 5.50 
and 15fH) kc. and therefore can he anqili- 
fieil by the U.F. system of any broadcast 
receiver. 

If we generate an o.scillation just below 
the broaileast liand (let us say at 535 k.c.), 



A substantial set-up like the aboi'c may be 
made te/irrr experiments have shown that re- 
eeifinti eonditious are favorable, “B” voltage 
is supplied by batteries or a small power unit. 

and superpose upon it a signal from a sta¬ 
tion at tlie low-frequency limit (150 k.c.) 
of our desired band, the sum of the two 
frequencies will he (>85 k.c., which is within 
the broadcast band. At the high-frecpiency 
limit (500 kc.) of the desired band, the 
resultant will be 535 plus 5(M) or 10.15 k.c., 
and .still within the range of our broadcast 
receiver. We have disregarded as unim¬ 
portant the fact that other frequencies re¬ 
sult from the beating together of the signal 
and the local oscillation. 

Design of the Long-Wave Converter 

For simplicity in operation, the converter 
device illustrated here has been made with 
a .single tuning control, which tunes both 
windings of a coujded circuit or “baiul- 
pass’* sy.stein. The oscillator atljustment 
IS left fixed throughout the operation of the 
device; the tuning control of the broadcast 
receiver being varied to tune in the result¬ 
ant oscillation, in.stcad of using a fixed set¬ 
ting of the receiver and making the con¬ 
verter a two-control device. 

Hecau.se of the natural eajiacity of the 
antenna, which is inqire.s.sed acro.ss the first 
coil, a rather large eipializing conden.scr 
(C2A) is enqdoycd across the .second tun¬ 
ing condenser. The tuning and ganging ot 
these two circuits can be readily acconi- 
pli.shed with the as.sistance of one of the 
long-wave American signals available in the 
band; as can the logging of the relative 
dial readings of the converter and broadca.st 
rec<*iver. 

The tuning of the oscillator, so long as 
it is not disturbed after once being set, need 



.4 eon^rrter. arranged as aboz’c, creates a *'sum-frequency" heterodyne between the 

R.F. signal and the oscillations of the dynatron tube V2: the modulator FI pa.sses this on, ampli¬ 
fied, to the input of the broadcast receiver. A small filament transformer (lozivr right) lights 

the tubes* 
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not lie exactly ti> tlie fmjucnry specified, so 
Innpr as it is kept outside the broadcast 
hand. In order to accomplish this, set the 
converter in opi^ratiou hut do not connect 
it to the antenna of the broadcast receiver. 
Then tune in some station near the long¬ 
wave limit of the broadcast receiver— 
WMCA at .'570 k.e, is convenient for those 
located in New York City—and run a piece 
of wire from the antenna over to the con¬ 
verter. IMace this hit of wire (piite close 
to the osi'illator winding, hut do not con¬ 
nect it directly to the latter. Ailjust tlie 
oscillator timing until it interferes with the 
receiv(‘d signal. It will now he tuncil to 
the approximate long-wave limit of broad¬ 
cast assignments, and a slight further in¬ 
crease in the tuning capacity will place 
the oscillator freiprency beyond the broad¬ 
cast hand. Asiile from other consUIera¬ 
tions, it is necessary to keep the oscillator 
fre<|nency outside the broadcast band, in 
order to avoid any possibility of causing 
interference in neighboring receivers. 

Now, tt> turn to the jihysical charaeteris- 
tiis of the unit we note one marked differ¬ 
ence between this oscillator—a “Dynatron” 
circuit—and that employed in the usual 
s iperheterodym* receiver or converter. In 
the dynatron mode of operation, the screen- 
grid tube V! is supplied with a screen-grid 
potential (freoter than its ]>late potential. 
In this voltage relationship, the tube be¬ 
comes a “negative-resistance” device; that 
Is to say, the plate current decreases with 
an increase in plate vedtage. The natural 
negative resistance of the tube counteracts 
the resistance of the tuned circuit, and sus¬ 
tained oscillation results without the neces¬ 
sity for feedback by means of .separate 
windings in the grid and plate eireuit.s. 
This gives a remarkably stable o.seilhitor 
which letains its adjusted freipieney over 
long jieriods. (See Data Sheet No. .Ti 
[Kennedy, Model H2hD], in the February, 
IJKll, i.ssuc of H.muo-Chafi-; wlierein this 
tyj)e of o.seillator- tlumgb working on a dif¬ 
ferent ]uinei))h‘—is used.) 

'rile various voltages for the two *21. tubes 
employed are obtained by means of sepa¬ 
rate voltage diviilers in each eireuit as 
shown in- Fig. 1, Since it is not advisalde 
to take the *‘U” supply from the broadcast 
receiver, the experimenter may use “D” 
batteries or a small eliminator. Alternat¬ 
ing current for the beaters is obtained from 
a small transformer Tl with a single 2.5- 
volt .secondary. 


breadboard layout of the rtV- 
cnit shoivu on the opposite pa^te, 
for experimental purposes. The 
type of oscillator is not essen^ 
tial, but only its fretiumcy: 
7vhieh need not br of the r.r<ir/ 
valitc f/iven: sinee the receiver s 
ramie covers three times the 
fretiueney ran{ie of the upper 
broadcast band, it.f tuninif or- 
rantfrinent should be a suftieient 
Ctnitrol, aitrr the eoin’erter has 
been adjusted teith dne retiard 
ru Inc.!I recejitiun conditions and 
interfrrenec. both on the broad¬ 
cast band and abo7‘e it. 


In operation the coupling between the 
various windings .should be as loo.se as ])o.s- 
silde—particularly between the o.seillator 
ami tlu' tuning imluctances. After align¬ 
ing the tuning cnmlen.sers (Cl, C2) on .some 
local station, such as a radio compass or 


airjmrt, tlic .search for the foreign broad¬ 
casters may begin, 'rids is done l»y moving 
tfic C1-C2 <Ual of the converter very .slowlv 
acro.ss its range with one hand, while the 
other band .searches tlie range 4)f the broad- 
ca.st receiver. Needless to say, the antenna 
lead from tlie bniadeast receiver to the 
converter .should be as short as possible, 
t avoid pick-up from strong local stations 
within the bromh'ast band. 

Values are given in Fig. 1; the coils used 
are Pacent duo-lateral (hnneyeornb) l.I and 
1.2 having each 200 turns, and l.f 75 tnrn.s. 
F.aeh l.^I is a ! iamrnarlund 85-iiiillihenry 
U.F. eliokr. 

C\ and (*2 are a Ulan two-gang .0005-iiif. 
bath tub condenser; a large eajiaeity is 
needcil for the long waves: C2A and the 
.shunt acro.ss the oscillator fixed capacity arc 
two Pilot PKt-mnif. luiilget.s, 'FI is a Silver- 
Marshall “21.7” transformer, of whieh only 
the 2.5-volt .secondary is it.scd. Vl and V2 
were CV-221. Kadiotron.s, in Pilot five-prong 
sockets. 

{Ctnifiin*€(l tin pntje (>T5) 


Kiln- 

LONG-WAVE EUROPEAN BROADCAST STATIONS 


rtfrlen 

Meiers 

Loco linn 


Fre- 

IPorc- 


Watts 

tfnenrif 

leuftth 


fiat in (f 

15:i 

1001 


2,(KK) 

155 

10:i.5 

Kovno (Kaunas) l.itiuiania .. 


IdO 

1875 

nuiy.cn (.sometimes annoimces “1 lilversiim"), Holland. 

*8,5()() 

I(i7 

1700 

l.ahti (relays Helsinki [ Hel.singfors|) Finland. 

*51,01)0 

171. 

1725 

Paris (“Itadio Pari.s”) Fraiict. 

*17,tMH) 

lH:k5 

io:i5 

Konigswu.sterhau.sen (/ee.sen or llerlin) (fcriuanv. 

*.‘15,000 

pm 

1551 

Daventry ('*.5XX'’—“National”—j>rograms from I.ondon) 
ICiifrland . 

*.‘15,000 

2ft2.5 

1181 

.Mo.seow (HAl—“Koniinlern*') C.S.S.lt, (Ku.ssia). 

10,0(N) 

207.5 

1110 

Pari.s (“FI.” I'.iffel 'Power) France. 

*I.5,(MM) 

2P2-5 

1111 

Warsaw, Poland . 

Pi0,(HN) 

222.2 

1050 

'Piinis (“Kashah”) 'Pnnisia, French No. Africa. 

500 

222..'5 

1018 

.Motala (relays StoiTlinlin) Sweden . 

*40,000 

2:iO.(> 

1:101 

.Moscow (“Irailes ridon.s**), I’.S.S.It. (Hii.s.sia). 

7.5,01X1 

250 

12<Kt 

Kharkov (“l{^’l”), I'.S.S.K. (Hu.ssia) . 

25,(HX) 

2.50 

I2(K) 


5,(XM) 

250 

l‘>00 

Uoden, Sweden . 

*750 

2t»0 

115:1 

Kaliuidborg (relays Kolmhavn—-Copeuliagen), Denmark..,. 

*10,0tH) 

208.0 

1110 

Novo.sihir.sk, T.S.S.U. (Silieria) . 

^ (HK) 

272 

llo:i 

Moscow (“Popotr*) r.S.S.U. (UiLs.sia) . 

40,(HX) 

270.0 

107.‘1 

Uo.stov-on-Doii, r.S.S.K. (Uii.s.sia) . 

1,(XK) 

*7.5,0(X) 

28.1 

lOOO 

:iifo 

1(MK> 

Leningrad, 1 .S.S.K. (Uii.s.sia) . 

20,000 

;I20 

o:i8 

Kharkov, H.S.S.U. (Ku.ssia) . 

:i4k8 

870 

'Pifli.s, F.S.S.K. (deorgia) . 

4,(KH> 

:i57 

810 

Nijni Novgorod, l\S.S.K. (Uus.sia) . 

1,8(K) 

.‘175 

800 

Kiev, I'.S.S.K. (Kiissia) . 

20,000 

.‘185 

778 

Petro/.avod.sk, I'.S.S.K. (Ku.ssia) . 

2,(HH) 

.‘180 

770 

O.stersiiml, (relays Sumisvall) Sweden . 

*7-50 

:io.5 

7(;o 

(Jeneva (“Kadio-deiieve”) Switzerland . 

*1,500 

uo.o 

720 

Moscow ('*I-',x|icriTiicMliir’), r.S.S.I{. (ttiissia) . 

2(»,000 

128 

700 

Minsk. r.S.S.H. (Kiissiji, .. 

4,000 

412 

080 


(iOO 

511 

.587 

I lama r (relays Oslo), Norway . 

7(X) 

5*22 

575 

Ljubljana (Laibach) .1 ugo.slaxin .. 

*2,8lX) 

527 

570 

Freiburg-iin-Urei.sgan (relays Stuttgart), (Jermany 

*;ioo 

5.‘I0 

500 

Hannover (relays Hamburg), (lermaiiy . 

*.‘100 

5:11 

505 

Siiiolrn.sk, I'.S.S.K, (Ku.ssia) . 

2,000 

ryim 

500 


.‘KX) 

515 

5.50 

Kndape.st, Hungary . 

*20,000 

* fnintf 

to Aerinf 

NOTF; 

; Few' Ilf 

tbc.se stations arinounee by call letters. Fngland and France are 


.5 hours 
'Pu rkey. 

ahead of New York; Central Furope, ti hours; and Kussia an<l 

7 Ilnurs—so that it is u.sele.ss to listen In the late evening. 
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This cxlraortlinury itrraiuu mi'ni is iJi*f its ii.i // loi>ks. thonph th ' ifrun f of filtrriufi itsfJ is yrry hioh: ti portiou of the ty'^'or conitrctwiif 

nt*prurs bclazt'. "i*antf'hiisit>ft" takes tltur in the first andio stnar. to oVoid intntilueinp transformers. The xohole is a workniii exhibit »« the .Setence 
Museum of South Kensinuton (Loudon \ Luuhind: and xeas destaued u-ith the teehnieol tuhue of the hritish Broadenstimj Co.: tubes are of British 

types and the desiun is not fitted for .American conditions. 


Perfect Quality Demonstration Receiver 


I K h:ul a free han<l to desijrn. with¬ 

out refrard to eost, a reeeiver that woiihl 
jfive perfeet reprochietion^—-so far as 
any hiinian ear <‘ouUl <h‘terniine—with 
treiiieiuhMis output, what wouhl ymi hiiihlr' 
It is proiialile tiiat tlie very inten^stinjr tle- 
si^rn wiiieli is repro<hiee<t aliove would n<it 
oeeiir to you; in fact, under Anieri<‘an con¬ 
ditions, it almost certainly would not. Hut 
this is tlie actual circuit wliich was de- 
sijfned, after consultation with the enjri- 
neerinjr staff of the Hritisli Hr<»atlca.stin|r 
('otnpany, and whi<*h w’as in.stailed in the 
Seicnc(‘ Mn.seuin of South Kensin|rt<»ii (lam- 
don), Kngland. 

h'or the jnirpose of filling the iiiuseuin's 
auditorium witli reprothiced programs, the 
re<*eiver is arranged t<i work into a dynamic 
unit, c<Mine<‘t«‘d to a straight exponential 
horn, 27 feet long, the hell of which is hnilt 
into the wall of the room, from th«‘ outsitle. 
'I'lie horn itself was math* of lea<l-<*overed 
.sheet iron, covered with pit<'h and felt, tt> 
prevent any re.s<mance of its own. 

Sin<*e the jirimary )mr])ose of the receiver 
is ti» repro<hice the local transmi.s.si<ins of the 
two Hrookmaids Hark .statiims, which afford 
a ].<md<mer his choice of “national" and 
“regional*’ programs, tuo timed circuits 
w’ere provided, and a ]>air of switchi‘s choo.se 
between thein. 1'he transmis.sion.s arc well 
.separated—8H2 and 1,U8 kilocycles; and the 
ten-kilocycle hand .selectors coupling the 
It. K. stage are (or .should he) siiffieiimt to 
keep out foreigners and other Hritish .sta¬ 
tions which, after all, arc on the same pro¬ 


grams. While the amplification of the rc- 
^■t‘iv4•r is ilouhtless enough to pick uj» many 
of the mort‘ jiowerful continental stations, 
this is n<»t its purpose. 



The terminals eonnect to those eorrespo$tdingly 
numbered in the lurtfe sehematic diagram. 


Extraordinary Fidelity 

While the U.V. amplification, therefore, 
is much less than that of an ordinary 
.\merican eommt‘rcial set <»f late design, 
this receiver is designed for fu lelity to 
the highest (h*gree. Tin* cliara<*ti‘ristie curve 
of its p<Tf<»niian<*e shows an amplilicatitm 
which is eon.stant, from Jl,lKK) to ^IIM) cycles, 
within a single decihid; and which falls <»flr 
from the l,nnn-<‘yrle .standar<l less than two 
dh. at the h»w«*st point—around (»0 cycles. 
Howi^ver, it is nece.ssary to ii.se an output 
filter to compensate for the eliaracteristics 
of the horn it.stlf. The receiver, operated 
considerahly helow the ratings of its last 
tnl»4‘.s. therefor** gives rt^pnahudion of per- 
f<*et fidelity, with tO watts undi.stortcti out¬ 
put. 

While the .set is operatf**! from alterna- 
tiiig-eurv4‘nt inain.s, the iiio.st elaborate filter 
sy.st«*i!is are employcMl to i.snlate <liffercnt 
circuits and prevent Iniiii. An automatic 
swit<h is arranged to put the reeeiver on 
and off at predetermined times; it has a 
relay which turns on the filaiut^nts of tlie 
tuh<\s, and permits them to heat, before 
plate \oltage is ap)dicd. 

It will he seen that every stage is double; 
though <»nly one H.K. amplifier is u.sed at a 
time, since one is tuned to |ong<‘r wave.s, an<l 
the other to short(‘r. Hut tlu* pu.sh-piill 
detector, with its highly-filtered ])hite leads, 
is novel fi»r hroa<least reception, at least 
(.see page t-7<> of February, H.\i>io- 

CHAPr) ; and the “paraphase" .system of 
((^ttutimn'tf tin fitttje fl.Tl) 
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Home-Made Intermediates for Supers 

A method of neutralizing these important components which 
will be of interest to all constructors who can match their circuits 


S OMK yvixrs iijjo, wheii 1 first stnrtcil to 
work with su|>iThHrro<lyiu‘s, 1 sup- 
posnl that the intermediate-freipieiKW 
transformers had to made to peak 
at aiumt meters (JJO kiloevi^les) in or* 

der to ;ret ^kkI ampliheation and stable 
performanee. 

It did not take lonjr, however, to fin<l that 
tlie eloseiiess of tlie tw'o settinpfS on tlie os- 
eillator dial made this undesirable. Kvery- 
fine, who is familiar with these iow-fre<|ueney 
intenni‘<liates, knows how marked that ef¬ 
fect is. 

It was, liowever, easy to reniefly this by 
usin^ an intcnanediate frecpiencv so high 
tliat tlu‘ two settings are siillieieiitly sepa¬ 
rated to enable the II. K. tuning to elimi¬ 
nate the undesin‘d signal. 

Other sbortf'oniings of the sii])erhetero- 
tlyne, however, were not so easy to reniefly; 
at least, they seeinefl diftieult at the time. 
One was that, altlunigb the .set may be selec¬ 
tive f>n a loop, it is exeeeilingly broad when 
ordinary aerial and ground are n.setl. 

However, 1 have been working for a long 
time on tlie devt^hipinent of a receiver which 
will use any antt^nna .system. Instead of 
the potentiometer, 1 u.se a fixed bias, 

with a control in tin; plate l(‘ad for regiila- 
tiiHi of voltage and volume. Scjueal and raili- 
ation are cjuite eliminated. 

My system is to use intenncfliates with 
both primaries and .secfindaries tuned, hut 
witli neutralixatifin t<» prevent oscillation. 1 
al.so neutralize the first tuned K.K. stage, 
‘rhe result is a reianver which is ea.sy to 
handl(\ and give‘s di.stanee, volume aiul good 
tone with a proper audio amplifier. Kor 
ordinary room volume, one stage of audio 
is sufficient. 

It is po.ssible to <‘on.struet the l.K. trans- 


By JOHN OSTLUND 

ffirniers in any of s(‘veral ways; that 1 taii- 
ploy is to us<‘ thrive flises, 2 inehf*s in flia- 
meter the inner l/lh-ineb thick, ami the 
outtT ones *^s"bu*h thii‘k, for eonvenieiK*f‘ in 
4‘ounter-sinking the sfuews: with two others 
1 inch in diameter aiul ' ^-ineh thi<‘k. 

‘Ihese are then assembled on a '^^-ineh roil 
or bolt, as .shown (Fig. 1) so that there is 
a form wdth two .slots for windings. Two 
smaller holes, borefi on eitiuu* sifli* of tlie 



Fijt. 1 

7 he t ery compact eoustructitm of these l.F. 
transformers is e.iT/tfoai/ hi the text. 

center, .serve to fasten the whole more 
tightly. 

It is ea.sy to make a coil wimler by benil- 
ing a > ^-ineh rod for a <‘rank. 'flireafl the 
longer en<! of the roll .so that a nut mav 
be run over it to hold the transformer; a 
couple of uprights on a piece of board hold 
the rod while it is turm^fl. 

1 eoiintt'rsink the two out<‘r ilises for 
.small .seri‘ws, to whieli .soliliM-ing* lugs for 
.seenring the wire are attaeheil by the nuts 
on the outer sifle. ‘J'lien I winil on St fiet 


of No. .T2 l).(\r. wire in each groove, tap¬ 
ping one W'inding in the center. .'>inf*e it 
is bard to winil the wire in ri‘gular layers, 
I measure it instead of counting the turns; 
ami 1 like to take all the wire from the same 
.s|M»ol, to be sure that it is of the same 
size. 

The center taj) (on the primary) will leail 
to the insifle or start to the tuning 

and the neutralizing e<»ndensers t'l* and N(‘; 
and tb(‘ outsidi' leail to the tuning eon- 
den.sers CF and the tubt* plates. On the 
set^indarv, the inside leatl will run to the 
grid tuning condenser C'(» and the ii.>-voIt 
“C‘* battery lead; the outside lead to the 
tuning eonilenser ('(* and the tube grid. 
Tw*o-ineh bakidite tubing, cut to the right 
size, will fit nicely over the transformer. 

1 usi’d Haiiuuarlund B5-mmf. midgets for 
neutralizing at XC’, because tiuw fit nicely 
to the grid posts of the tube sockets. For 
tuning, l*ilot “Mierograds,” with a range 
from .bool- to .(MMK5-mf., are suitable at (’I* 
and C’(b as the\‘ will eompen.vate readily for 
differeiiees in the coils. If it wer<‘ not for 
the dift’iriuiees of iiiduetanee and eapa<*ity 
in the eoil.s, smaller condensers, iwen as low 
as 7b nimf., might be iise<l; however, this 
might neee.ssitate lengthening the wire, 

'l‘he tuning condensers are fastened to the 
.shiehls; though smaller components might be 
attached to the transformer.s. Individual 
S.-M. shields are n.setl for tbe.se stage.s. It 
may not be neee.s.sary to .shield each .stage 
of the receiver separately, if proper spacing 
and position is employed; hut the whole 
eba.ssis must he wtdl spaced. 

It is very easy to neutralize the inter- 
meilTate amplifier, .lust time in a .strong 
signal (or use a modulated oscillator) ; take 
(CtHithiNetf Oil futtte d'H) 


Fiji. 2 

One of Mr, Ostlund^s experimental models, designed for pluy-in coils; the neitches Su-2 and Sze3 select the proper R,F. choke for the loaveband used 
The frequency'chanffcr is a strobodyne; a receiver of this kind should be attempted only by a set-builder with much experience. 
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TEST PANELS AND PRODS 

By Luther C. Welden 
OT lonjr battery kit-s<‘ts were jnit 
on the market with ilrilletl front am! 
sub-paiu‘ls, sonic inches lon|;. 'riH‘se arci 
now out of (late, and tlie })ancls can he 
honiriit of some sahajre stock houses very 
eheaji. By usin;; one of llicse paru^ls, an 
(‘t!i(‘ient test panel can he huilt without a 
/rreat outlay of iiiomw, especially if a few 
iu<‘ters are on hand. 

That the panels are drilled do(‘S not inat- 
t(‘r siiuT, with a little care in arranjrin^ 
the meters and switches, etc., th(‘se holes 
may he used or liidd(*n. A tube tester may 
he iiuiuded; also an inexpensive olmimeter 
for eontiimity test injr, l»y nsinjr Fahnestock 
clips at the bottom for antenna, ground, and 
battery eon nci't ions, a rce(‘iv(*r may he 
(|ui('kly “hook(*d up" for test, 

*]'he panel may he set away from the 
"hack hoard" of the worklauieli by usin^r 
2-in('h j)ie(‘es of hakelite or fibre tuhin;; and 
lon^ screws. Phone-tip Jacks may he u.sed 
at the meters and elsewhere f«»r outside 
use tliron^rh flexible l(*ads and test jirods. 

(Jood te.st ]>rods may he made by takiiifr 
No. H insnlat(‘d win*, (u.sed on li/;lit and 
])owt‘r lint's) and cutting it into tiu* desired 
lengths; leaviiijr the insulation on except for 
about >/,-ineli at t‘ach t*nd. One t'ud is filt*d 
to a point, to the other are .soldered the flt'X- 
ihle leads and then taped. 

Another way is to use hollow hakelite 
rods of prop(‘r length, throujrh which you 
may pa.ss a No. 12 or 11- in.siilated li|rlit 
wire. File the tips and connect as the 
above. 


TUBE-BASE TICKLER COIL 
By Louis E, Fay 
N windinjr tnhe-ha.se coils for 80 meters 
or above, it is impos.sihle to wind both 
secondary and ti(*kler on the outsidi*. A 
method that I ii.se is to wind the tickler 


Fig, 1 

A tickler for a tubc‘basc coil, with "fixed 

conf>liiici, i.f obtained with a jw<i//rr (t/F) 
basc^ 


on an old V lf>9 ha.se instead of the usual 
jnnilde wound coil. 

Wind the .secamdary on the X ha.se as 
u.sual. 'riu*n takt* an old V 199 and re¬ 
move the tube, conta(‘ts, and pin. 'FIms ha.se 
will fit inside the lar^e X base nicely. Wind 
the ai>proxlniate numher of turns on the 
V 199 base and .sohh'r leads to X base 
contaet.s. 'I'hen vary either numher of turns 
or (‘ouplin;; until proper regeneration is oh- 
taiiKMl. 'Fhen pour in m(*lted wax or paraf- 
lin to hold ti(‘kler In pla<‘e. 


A MOVIE ADDRESS SYSTEM 
By Russell L. Woolley 

A "TALKIK" op(‘ratf)r u.si's the method 
.shown herewith, to make .short an- 
noun(‘(*ments over his W(‘.stern Electric 


sound ('(piipment without cutting into, or 
breaking the .seals of the theatre ajijiaratus. 
'Fbe onl> e(|uipnient need(*d ti» do this is a 



The meehamcal eout*lin{t of a f*ickuf* to a moft- 
itciie sf^rokcr (fivrs an inf*nt for ti« audio 
amf>lifier. 

portable hn»a(least set, with a douhIeH‘lr- 
cuit Ja(*k (*onn(‘(*t('(l aero.ss the j;rid-clreuit 
(»f the first audio stajrc (»f the r(*e(‘iver; a 
i;04jd "mike," a center-ta]iped transformer; 
and four dry-<*t‘ll hatterie.s, H'wo old audio 
transformer.s, with their windin/rs (*onneeted 
in serl(\s, winy la* used in place of the miero- 
pbmie transformer. 'The bniadeast receivi'r 
acts as a .sp(*ech amplifier; the speaker—a 
niajrnetie one—is m(mnt(*d near tin* pick-up 
unit of the "talkie" .sy.st(‘m. When it is 
{tesirt'if to make an announrement, the 
neetfle of the fdrk-np is ventered on the 
diaphratfUi of the speaker unit. 


ADAPTER FOR POLICE BROADCASTS 
By P. L, Pennock 

ANY std owners have a.sked mi‘, time 
apiiii, if it wiu’c )H».s.sihle t(» p(*t the 
short wave broadcasts of the l(»eal p(»liee 
stations on their pre.seiit broa(l(‘a.st re- 
eeivt'r.s. 'Friis may he doiu* sometime.s, wht‘n 
tin* receiver is vt‘ry clo.se to tIu* tran.smitter. 



-B- COiX. -0- 


Fi«. 3 

An additional inductance in shunt across 

a coil lozvers the rctKc/riiaf/i. if there is not 
too much sctf~caf*acity. 

which works only a little ways below the 
broadcast hand; hut, as a rule, a .sh(»rt-wavc 
(*onvert(‘r or adapter will he re(piirt‘(l. IIow- 
(‘ver, the nu'tluul (le.s(*rihed h(‘re involves 
jiraetieally no ('ost and very little time; 
tliou^li it is true that the arran/jrement is not 
very (‘fii(‘ient. 

Procure .some (‘lupty thread spools (of the 
ordinary type) and, at ea(’h (‘iid, drill a .small 
hole to the (*entt‘r, just iii.side the flange. 
(l*'ig, Ib\), 'I'hen insert one end (»f a No, 
28 enamelled win' through this hole, leaving 
at l(*a.st llir(‘e in(*hes for a b'ad; and wind a 
layer eonipletely to the other end, ])a.s.sing 
the lead through the otlu'r hole (as at Fig. 
:U5)- One of tli(*.se indiu'tors will he ne(‘ded 
for ea(*Ii tuned R.F. oin'uit in the hroadea.st 
rt'ceiver, wh(‘lher R.F. or (h'leelor; hut none 
for the antenna e«mpler, if it is untuned. 

Tf the reeeiv(‘r lias screen-grid stages, lift 
the (‘ap of the connecting lead from ea(‘h 
tube until you can .slip a tenuinal lead, from 
one of the.se ehok(*s, under tIu* cap ;in(l make 
an ('leetrieal (‘onta(*t with both tube and grid 
lead. Coniu'et the other lead to .some 
gt‘oimde(l ]>oint on the (*hassis or tube shields 
(Se(‘ Fig. iK') and s(*t the sjmol on top of 
the regular coil; do this with I'aeh tuned 
.stag!'. In any .stage which does not u.se a 
ser(‘en-grici tulx', tiu* spool is (*omu'eted he- 
twe(*n the grid prong of the lube .socki't and 
the filament side of the tun(‘(l (*ireidt. 'I’hese 
t(*rminal whvs should he i>olishcd with very 
fine .sandpa]M‘r, until tlu'y will make good 
nu'tallie contacts. 

It will he found, when this has been doiu', 
that hroadea.st stations will tune uim‘!i 
higher on the dial; and the short-wave sta¬ 
tions on poliei', amateur, t(‘le\isioii and ex- 
lie rimeuta I wav(*s will liav(' eonu* u]> among 
the lower tradings of the .s(*al(*. On a (Tos- 
l(‘y "l'2S” lo(*at(‘d here {Canton, O/no), 
I.ouisvilIe, Cincinnati, .\kron, Cl(‘velan(l, 
Hichniond, Yotmg.stown, Detroit and Buffalo 
have he(‘n lu'ard. 1 would sugge.st that the 
local station he exp(‘(‘ted, hut the distant 
ones merely hoped for, 

{Cittitinned 4at fntpe (ilfi) 













































































April, 1931 


RADIO.CRAFT 


611 


The Radio Craftsman*s Own Page 


What our experimental readers have found out for themselves 


Letters concerning hookups asking further details, etc., should be addressed to the writers of these letters, directly 


A RESISTANCE-COUPLED SET 

Jufifttr, Atun-CtiM'T: 

1 have been a rrailvr iif this inafra/.iue 
sinre its hirth, aial hiivi- fniiiul nu otlier 
with so nmrli value to the Service Man and 
to the ex|»eriiueiiter, (I speak in l>t*th ea- 
paeities). I am staulin^ a (lia^rain of the 
short-wave receiver 1 fiave hui!t, lurause 
1 tltink it will he useful to stiine experi¬ 
menter. 1 think that it is pcuformin^r in 
A1 shap<\ etinsitlerinjr that 1 use no H,h\ 
or serivn-^rid tubes. As you the am¬ 
plifier has three r<‘sistan(H*-eouple(l stajres; 
after experimenting with two stajres of 
trausft)rm<‘r e*»uplin|r, one transformer and 


I'l is a 7-plate, (’*J an ll-plate instriiiin*nt 
(eapac'ities m»t spia*itit‘il); (':l, .0(Mrj5-mf.; 
C'k .(HFJ-mf.; (T), n», C'7, eaeh ,O0<i-mf.; 
i'K 1 mf. U is .'5 megohms: iU, U-1, Rt», 
KMMMM) ohms: H'J, 1 meg.: KL >.,-meg.; 
It 7, * 4 -meg:,, H.') is a KMl.ndO-iihni \ c>limie 
eontrol and \{H is a 1-ohm tilanuMit hallast. 
’Fhe jaek .1 is used for tuning in with phones. 
An aerial of about ,50-foot length is used. 
While the use td .sen‘en-grid U,h\ ampli¬ 
fying stages ht‘fort‘ a short-wave deteet«)r 
may not add as high an amplifieation faettir 
as in tiu- ease t»f hmg-wave hn»atleast re¬ 
ceivers, it not only gives greater freetloin 
from troubles «lue to antenna harrimnies, 



Herr is a standard reftcn- 
erative sht rt^xvatr detertar. 
to u-hicU is con p/rd an 
audio rhaintrl fjirititf a 
very fu>od rharartrristic. 
Ilo'vrvrr, in short ■U'a’C 
U'orh, jus: as it. briH.d’ 
castinp. tidvautaars of 
R.r. iimpJifiratiou are ap' 
prciiabli : especially from 
screeu~ftrid tubts, U'orkiug 
into and tmt of tuned 
circuits. 


one resi,stanee stage, ete., 1 h:ive found that 
the set works more .smoothly, «‘learly and 
.strongly as shown. With a stage of re- 
si.stanee etiupling following the detei‘tt»r, 1 
(‘an eontrol regem‘ration mtire (*asily. 'I'ln* 
stations slide* in si ir Hit lily, instead of bang¬ 
ing in with a .sepia 11, as they diil with trans¬ 
former eoujiling. I think that, if other .short¬ 
wave fans will try thi.s, tlH‘y will find their 
s(*ts working smoother, and will tune in 
more stations. 

I use a “H” (‘limiiiator to supply plate 
current to the amplifier, and two la-volt 
batterit‘.s, for the di'teetiir supply, 'Fhe set 
does not work so smoothly when u.sing the 
power unit for (Udeetor plate volt:ige. With 
a '71A in the last stage, very good tone is 
obtained on a IVmple dynamic sp(‘aker; on 
wlii(‘h I receive W2X,\V, W8XK, WOXE 
and VE'PCL very loud. 

1 have 83 short-wave .stations logged, in 
addition to .some television .stations; letters 
of verification from IMM, (h5SW, I.SX, 
IIUH and XI).\; have ri*(‘<*ived CBW, WNt", 
(rllS, WNI), (’M,\, E'ri', and .s<»me other 
stations who.se calls seian foreign (l)KT, 
LQA, KXC, ete.) but whi<‘h 1 have no way 
of locating. Yours for hett**r short wav(*s. 

WwNK SroHCii. 

Jieecher, I//. 

('riie values of Mr, Storeh’s receiver an* 
as follows: <*oils are wound on thr(*e-ineh 
forms with Ko. 18 wire, sjuieed its own 
Ihiekne.ss; the ])rimary Ll has 9 turns in 
(*fieh ea.se. For to 10 meter.s, 1.2 has 5 
turn.s, l;i has 3; lO-KO meter.s, l/J, 10, 1.3, 
r>: 70-100 meter.s, 1/2, 23 turn.s, 1.3 ti. .Sec¬ 
ondary and tickler are separated %-im*h 
In eaeh ca.se. 


hut prevents radiation from the ox'illator. 
As short-wave* n*eeivers lM*eome more eom- 
nion, tlu* detector couph*d into the aerial 
will doiibtU*ss go, as it has done from 
broad east-receiver prii(*tiee,— Etli/ur.) 


AMONCi THE ‘ PROS* 

/editor. H.\i)io-(’H.\i^n : 

It is of iiitei(*st to rt*ad the arguments for 
and against the *\‘st«*node” which yon re¬ 
cently deseriht'd. It has, in m\ mind, sur- 
jiassed the best superheterodyne of today, 
be(*au.s(* of Its sharpness of tuning and eon¬ 
trol, for di.staiiee getting and pitking up 
nois(*s, .\s far as its construction is eoii- 
et*rned, it is not, nor can it be, more* (*om- 
pli(*ated than .mhiu‘ of today's manufactured 
r(*e(*iver.s. The whole is yet in the experi¬ 
mental stag(*: birt I am sure that in thr«*e 
years the whole radio .system of today 
must be relmilt around it; as the only solu¬ 
tion to the crowded conditions of todav. 

M, J. Ukrff, 
.t/fon. loiCo. 


A LARGE CONTRACT 

/editor. l{M>io-l’H,\rr: 

I built the **l<oll-Your-()wn" with a f(*w 
(‘hanges; u.sed Amp(*rit(*s instc^ad of rheo- 
.stats, .<MHK5-nif. singde eondenser.s, and push- 
pull, 'Fhe thret* tuu(*d (‘ireuits are in alu¬ 
minum boxe.s, the .scr«*en-grid tube and coil 
in a smaller can. l"or an aerial, I u.se a 
fi\e-wjr<‘ cage, fiftv feet long, wimh I fir.st 
ere(*ted in 1512 k For reprodneer, I bave a 
large one which I made a couple of years 
ago from plain airplane ehdli; it i.s 24 


inclu*s sijuare and 7 im*lie.s de(*p, mounting 
a ver\ heavy unit, 'riu* tone from this com- 
hination is wry lie.'iutifiil and without noises. 

I will be glad to try and h«*l)) out anyone 
who uants to know more about this sup(*r, 
and also on a good loud speaker. 

Gi'st.wk Siaimoxs, 

228 Wtfontitttf ./i*c,. lii/Htufitj Montana. 

(Mr. Sirniuon.s, like :i good many other 
open-h(*a rted eraftsmt*n, has an idea that 
he will receive about thr(*e h*tter.s. He will 
probably be nither surpri.s(*d at the nuiidier 
who aia* willing to (*nt(*r into unlimited eor- 
r(*spomh*nee with )um, and perhaps lo.se 
interest at the fiftieth. Ineitlentally, we 
may .say, the lea.st that any impiirer (*an do 
is to enclose a .stamped and self-addressed 
(*nv<*lope: and to make his (ptestions .short, 
so that they can he (prickly answered,— 
/editor.) 


MEASURING SMALL RESISTANCES 
teditor. U,\iuo-('h ,\rr: 

1 s(*«* .sonu* complaints about Mr. Wat.son 
lirown's converter from those who eoidd 
not get it to work well. Well, I was in the 
same boat; I tried it on a IlO-volt A,C. .set 
with a '2<» Input. No results; I then tri(*d 
a ‘*U" eliminator and got no n*sults. 1 
tlu*n took .some “talking tape'' aerial ribbon 
and wound it around every wire; filament 
leads, “U" leads, aerial and ground, I then 
moimt(*d the converter and eliminator right 
alongside of a Crosl(*y “Gernhox,^' Then 
tlu* fun h(*gan; and I nm.st say it has beaten 
.ni\ .short-wave .set 1 have yet built. 

I am waiting for an article on a super 
that will gi\»* lU-ke, s(*paratiori in the eon- 
gi*sted district here; I think there are many 
other fans who would like to hear more from 
Mr. Ilatry. 

Another thing which would come in handy 
is an olimmeter with a range from 1 to 3 
ohms, to iiu'asnre shunts for m(*ters and 
also for dynaiiiie voice coils. K.xiuo-Ch.x rr 
is g(*tting better all the tinu*, and I hope 
it keeps on till it has all tin* others put 
t<»gether heat. 

CriAHi.Ks Phixce, 

3251 Sefent/i .tve., jdatoria, L, /. 

(Ohmiiieters and the recalihration of me¬ 
ter.s have fn*(pi(*ntly been diseu.s.sed in UAnio- 
('u\rr, page 5(4, May 15)3(1 i.s.sue; page 



/.e/f, a circuit w/iiclt shotvs the ratio of the 
meter's internal rest.uaiiee ft, the .dtunt resistor 
A\ Niaht. method of measurinp a lo'.e D.C. 
resistance. 
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177, Srj^t. IIKIO; pajir N(»\. page 

iS2, Kehruary, IJKll for a rt*sistaiuT bridjr**; 
etc. 

In the (lelerminatiori of a shunt for a 
meter, tlie meter itself is the ealihratiiif; in- 
stniinent. In the illnslration (at 1) tlie 
reading; ((f the meter A wlnai the switch 
Sw is open, divided hy its rcadin^f when the 
switch is closed, is tlie ratio between the 
two scales. [This assumes that K1 has a 


resistance so nmeh {rreater tlian that of the 
meter itself that the latter may he neglected, 
in i-onsidering the whole circuit. | From 
this ratio siddraet 1, to determine the ratio 
between li and the meter's resistance. 

For instance, suppose the meter has a 
resistance of ohms, and a scale <»f (t-to- 
1 rnillianipere; a shunt H is put across it, 
and the reading drops to 0.25-iua. 'I’he 
ratio of reailings is four to one; and it wilt 


take four inilliampcres through the parallel 
circuit of A and 1{ to produce a reading 
of one miHiam]»ere on the meter. The ratio 
of minus 1, gives n; the meter A has 
exactly three times the re.sistance of It, and 
U is therefore ten ohm.s. 

To prove the calculation, we add the con- 
(itfctonve of tlie meter (1 divided by the 
resistance, as explained in the preceding 
{Continued on poije (iKi) 


a Home Telegraph and Phone Set 


By MILTON E. SAUNDERS 


T HI\ hardest jiart about conununiejition 
by code is the receiving it; learning to 
seiul is comparatively easy, but to under¬ 
stand a message when someone else is send¬ 
ing is another matter. To get the neee.ssary 
}»ractice, a simjile arrangement like that 
diagrammed here is a valuable assistant. 
'I'wo circuits, such as are shown in Kig. 1, 
are connected by a pair of wires. It .should 
be easy to find a neigbbor who will be in¬ 
terested in the idea and cooperate. 

'I'hc features of this .system arc that a 
bell on one set can be rung from the other, 
by means of the double switch; and then, 
hy turning on the .set, conver.satiim by phone 
as well as tclegrapitie eoiunumication is 
made pos.sihle. Voice and code may be 
transmitted and received, alternately, with¬ 
out changing any control.s. The sound of 
the code me.ssages is just like that of those 
received out of **the air.” 

The set-up illu.stratcd herewith was built 
on the ])anel of a di.scarded radio liookup; 
and covered with black table oilcloth, after 
new holes had been drilled and the trans¬ 
former and .socket mounted. 'Hie panel car¬ 
ries all tlie parts; it is .set into a .shallow 
ea.se, which su]>])ort.s it at the corners. 

'I'lie ”15” supply u.seil is a 12-voIt home¬ 
made .storage battery; hut .six or eight dry 
cells would serve as well. 'I'liis furni.shes 
power for ringing tlie bell; a heavy-duty 
battery is not needed, as very little current 
is recpiircd, and for hut a short time. 

A single earplume is used for the “mike”; 
being arranged on a .suitable .support and 



Circuit of the home f*ritcticc set, one of which 
is required nt rtK'// end of the line: it is simf^lc 
and easy to of*Crute. 


connei'ted to two niekel-jilated binding po.sts 
which are designed to receive phoni* ti]».s. 

The switch S was obtained from a .scct>nd- 
hand dealer, having come from an old tele¬ 
phone box; however, any D.l’.D.T. switch, 
with an addetl- make-and-break contact, will 
serve the purpose. Any suitable junk-box 
parts may he used for the rest of the outht. 

To operate the .set, ])lug the head])hones 
int(» the ja<‘k J, and connec- in the batteri«\s, 
the bell ami the key, Hefore connecting the 
“l/ine” wire.s, joining this .set with its <*oin- 
})anion at the other end, .set the switch- 
Idadc 1’ in ])0.sition b; turn the set on, by 
the switch S and the rheostat U; and .see 
if a buzz results when the key is presseil 
down. If not, reverse the terminals leading 
to one winding (cither the primary or the 


secondary) of the transformer T. Connect 
the .single earphone at “Mike” in the dia¬ 
gram, and ad just the t>itch of the set's note 
by varying the rheostat U. 

'I'hen, with the “lane” wires coiinectetl, 
and both sets turned off, the hell of either 
set may be rung from the other hy moving 
the .switeh-bhule 1* to position « for an in¬ 
stant; then return it to />. Ko buzz will 
result from pn'ssing the key until both .sets 
are turned on. 

When leaving the set, turn off the tubes 
at .S; this switch also takes the phones oft* 
the line and puts the bell on. 

The parts ii.sed in the .set illustrated are; 
«»iie .\.F. transformer (T), an All-American 
type ••11-21”; a “peanut” tube and socket 
(\’); rheostat U of suitable value; a 
tixed conden.ser (C) of .001-nif. capacity; 
a switch-blade and two contacts (F); a 
I).1M).T. Jack switch, with make-and-break 
(S); phone Jack ,1; and eleven binding po.sts. 

'I’he acees.snries are, for each .set, a hell 
or bnzz<*r; a inii’rophone (for which a single 
earphone may he use<l, as explained above); 
a pair of headphones; a telegraph key; a 
iy^,-volt dry cell for the ”A” supply; ami 
about 12 volts of “15” .supply. 

(The “peanut'* tube is not readily avail¬ 
able in the l^niteil States; but con.structors 
on this .side of the line, who have no Can¬ 
adian eorrespondent, may u.se Ws or, if 
tlu*y are available, *:50s, for the purpo.se. 
The batteries ami the rheostat value re- 
(juired niu.st be determined by the tul»e 
u.sed.— hhUtor,) 



Left, front vie’i*; and, ripht, the back of the Mne! sah’aned from an old reeeiver, whieh mounts the home praetiee set. The key is mounted on the 
front, ivhich is normally horizontal, and set into a shallow case; any funk-box f^arts will scri'C the purpose. The phone communication will throve an 

added conx^nience for students. 
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An Inexpensive D. C. - to - A. C. Convertei 

By R. W. OSLAND 


F oil the Inst twenty yenrs, it hns been 
the lot of the writer to InhU) speeinl 
ninehinery for speeinl purposes. One 
of the most )>Ienstirai)le nssipunents 
was a reeent wne which ne<^‘ssitatc<l harkirig 
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.1boV(‘. *‘shttf^cs*’ of turrvnts: hi'lotC^ ho^v an 
.■lx. fotriitutl of 78 rt>lts R.M.S. i<t 
from diri'ct current. 

ba<-k to }ilTnost-forp»tten lore on the desipi 
of ele<trieal motors, p-nerators, and tians- 
formers. nrii*fly, it was necessary to huihl a 
<levi<v which would make it j>ossil>le to 
operate an A.C. radio set from a D.C. line 
supply; Intt the j»riiiie recpiisite was I me 
nmstrtu'tion vttttf. The solution to the j»roI>- 
Icni was interesting simple, effective, and 

inexpensive. _ 

Selecting the System 
I h(‘ most <‘ominon metluMl of olitaininir 
alternatinif cuntMit from a direet-enrrent 


in a iiiapietic field; this eoil, the armature, 
is shown in the fipire as a single turn of 
Ncire A. 'I'he action <»f this eonstnudion is 
reversilile; that is, we may turn tlie arma¬ 
ture* A and p*nerate alternatinjr current, 
(the current heinjr drawn off by means of 
••eolleetor rinps"). or apply alternatinjic cur¬ 
rent to the armature and clause it to turn. 
In the lattcT instaiuv, we have j)rodueed 
an A.C*. motor. 

However, we are interested In a 1).C\ 
imdor ojwrahle from a lijrht line of 110 
\mlts. .Viid, by rev»‘rsinjr the i‘oniu*ctloMs at 
the pniper in.stant it is jH>.ssible to make 
our sinjfle-turn armature rotate as a D.C*. 
motor; or, by n»tatin;r this hnip (in a map 
netie field) with tlu* aid of a separate motor, 
dire<‘t 4‘urrent may he drawn from the eir- 
cuit-reverser, or "commutator,** 15. 

Having pro^ress<-d .so far the ejuestion 
aro.se: "Why not make, to work on 1).C\ a 
nador pn»\ ideal with eemnections to the 
armature terminating in coliect<»r rinps, .so 
tliat tin* pau'rated as tlie !).('. imdor 

armature* rotat»‘s can he drawn offr*'; .some- 
Nshat in tlie manner illustrated, by means of 
our single-turn exantple. In the answer lie 
the eoiistruetional data to folh»w. l^»r we 
have found within tin- direct-eurn-nt motor 
a .s<»nr»*e of alti*rnatin|;- curn*nt whieh, ha\- 
in^** sine-wa\e form, is easily lilten-d. 

The Converter's Components 
Our e<p!ip?ut*nt. then, woiihl sc-em to con¬ 
sist of a I).( . motor specially e(]ni]»|ie<i with 
eolleetor ritip ami. jn rhaps, a small filter 


system. An insect in the ointment, however, 
is discovered upon reet»lle<’tion that it is ni»t 
po.s.sihle tt» take a direct current of, .say, 
IIB volts, chanj^e it into an alternating* c*ur- 
rent »>f .sine-wave form, and still have 110 
volts. 'I’liis is made clear hy reference t!» 
Fip 1, which .shows the “j)cak** vi»Itap* 
availahle at A and the ‘*n>i>t-mean-.sqnarc,‘* 
oi averap* value oblainahle after altcrna- 
tiiifT the polarity 4>f the <*nrrent, at 11. l**or 
a peak value of lib volt.s, an “ll.M.S.” ))o- 
tential <»f 78 volts is ol>taine<l. Therefor**, 
we find that eitln*r a transformer or an 
aiito-transforiner N4‘ill !»e needetl to step the 
78 vc»lts up ti» 110 (or, 115) volts. The 
eoiMpleteil .S4‘t-uj> is .slu»wn in l*'ip B. 

'Ihe 1).(\ motor must ha\e removahle 
.sliaft; ami now eoiues the dirty \V 4 »rk — the 
shaft must he ^Irilled feu* nearly its entire 



Fig. 3 

liitrrtor uiul exterior eonuertions of a eontrrfer 
./ l.vrcfiU iotup IS pliu-fd in si'ries with the 
shunt tidd ot the motor s/>eeified, tii raise it a 
st'ced from 1725 to .UiOO r.t'.m. 
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h‘i};rth to make a conduit lavjie enonjrli to 
aeeommodate two Xo. 18 eotton-eiiaimlle*! 
wire.s. (See your local maehini.st.) Hefc*r 
apiin to I'i^-. .*5, note that there are two 
hni.shes, 15; the armature, A (shown, for 
clarity, as a sin;rle turn); fu*hl coils. F; 
and armature sepm-nts, S. 'I'lie two new 
{Crntthtaeii on ftatfe (i21) 


.source is to par an A.C. p*nerator to a 
l).C\ motor. 

.Vlthou^h the output of the p*nerator has 
a (that i.s, smoothly variahle in 

amplitmle, J), Fip 1) its output must have 
a filter in aildition to that whieh folhiws the 
rectifier in the radio .set. 'I'lie eo.st of tlie 
thn-e units, motor, jrenerator, filter, was con¬ 
sidered to be too ^reat. 

The next idea t«) pnsent itself was an 
athrptation of the sy.stem deseiibe<l in the 
article, “Obtaining: ‘15’ Power from a Stor- 
ajre Battery,” in tiu* July, lf):50, i.ssuc of 
l{ \i>io-CHArr. However, a ”st)uare*-toppc 4 r* 
waveform (C, Fip 1), is obtaim*<l by this 
means and, with such a bijjh-voltap* D.C*. 
.source (110 volts), it would re<|uire a very 
expensive filter system. Something el.se 
had to be thought of. 

riie next Ulea, and the one finally adopte<l, 
is made cl4*ar hy reference tf> b'ig. 2. We 
find that alternating current may Im- ob- 
taiiM*<l by r<*volving a ei>il of wire p]nre<1 


Fig. 5 (above) 

Input (.i) and output 
{H) filters: the former 
may not be needed. The 
chokes are u^ouad in the 
same directiou, one wittd- 
init o’i'cr the other, on 
an tf/r-rerr. 1 inch in 
</i<maTrr. 1 inch long; 
and taped. 


Fig. A (right) 

I breadlumrd model of 
the rontrrter: u lamp rr- 
eeptaelr, not sltorvn, is 
required for a "Type 
Sl)"nuttor, a.s explained 
above. The apparatus 
need not be shielded, but 
should be placed at a 
distance from the re¬ 
ceiver, ond its leads 
tuvsted. 
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RA4ATION 

^UREAU 


yw SPECIAL NOTICE TO CORRESPONDENTSi Ask as many questions as you like, but '^i 

please observe these rules*. 


t'^rnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which arc found to represent the greatest general interest «•/// be published here, to the 
r extent that space permits, /It least five weeks must elapse between the receipt of a question and the 
appearance of its ansxvcr here. 

I Replies, magacincs, etc., cannot be sent C. O. D. 

Inquiries can be anxtvcred &v mail onl\ when accompanied bv 25 cents (stamps) for each separate question. 
Other inquiries should be marked ’*For Publication,*’ to avoid misunderstanding. 


HOME-RECORDING “STROBOSCOPE” 

(113) Mr. Newton I». Parks, So. Norwalk, Conn. 

((>.) In the article, ‘’Home Recording; of Radio 
Programs and Speech.’' in the Dcccnd>er, 1930 issue 
of Rai>io-Cbaft, the statement is made (page 341), 
that the “strolioscnpe’' makes possible a satisfac¬ 
tory solution of the problem of maintaining tbe cor¬ 
rect speed of disc rotation for recording and re¬ 
production. How <loes such a device work; and 
lu)W can it lie made? 

((.>.) The strolmscope is a mechanical device 
which depends for its effectiveness upon the “in¬ 
ertia" of the optic nerve, or. more familiarly, the 
'•persistence of vision.” I’y courtesy of the Mar¬ 
coni R.'idio Co. of Canafla, we are able to repro¬ 
duce two strolioscojiC <li>cs; one for nse where the 
lighting circuit alternates at 25 cycles jicr secoinl; 
and one for use on 60-cycIe installations. These 
are shown in Fig. O Il.t, on page 636. 

When discs of this type are rotated at tbe correct 
speed by a phonograi>h turnt.ible. the lines appear 
to stand still when the disc is illuminated by an 
electric bulb which is lighted by an A.C. supply of 
the stated frequency. 


main tinnk. In those ca.ses where tbe encircling 
wire is used, no immediate harm will result aside 
from a certain amount of chafing which may or 
may not damage the living bark tissue. But, as the 
trunk or branch grows in diameter, the wire lo¬ 
gins to press against the bark. In a relatively 
short time It becomes deeply Imbed tied and stran* 


Fig. 0-114 

It is much more satisfac* 
tory to attach an aerial 
to 41 tree by a pulley, as 
shown, than by winding 
the wire around the trunk 
or a limb. Hither a spring 
or a weight may he used 
to keep the aerial at its 
proper tension. 


“The system .suggested will not interfere with 
the life functions or normal growth of trees. It 
will prevent much of the needless injury that has 
often been done to fine shade trees in the past. 

Certainly this is valuable data for the Service 
Man who wants his installation to lie as good as 
possible. We might atbl that it is well to keep 



nU3T PNQOr SPRMC 


ATTACHING AERIAL TO TREE 

(114) Mr. Nelson G. Haas, No. Plainfield, N. J. 

(<)•!) Is there a “correct” way of “hanging'* 
an antenna lietweeii a house and a tree? It seems 
those installed without due regard for the swaying 
of the tree do not .stay up very long. 

(.\.l) .\ propos of this Mdiject we are privileged 

to cpiote some interesting information gleaned from 
the Davey Tree Fxjiert Co., as follows: 

“Where radio antennas are attached to tree.s, 
the manner in which the attachment is m;nle may 
ileterniine whether the tree or part of it will lie 
killed. ' 1*00 often the antenna is fa.<tene<l by means 
of a wire that encircles a branch or jierhaps the 


gulation results, for the sap that flows in the in¬ 
ner kirk is cut off by the wire barrier. The 
death of the branch or trunk quickly follows. 

“ 1*0 avoid the i>ossibility of injury, the safe 
method is to nse either a lag hook or a pidley with 
a .screw end. 1‘hcse shotdd l>c attached in the 
manner shown in the ilhistratum.” (Reprodnceil 
here as I'ig. O. 114), “using first a bit to make 
th<‘ holes in which threaded attachments arc to be 
turned. The Imle liored by the bit should, of 
citurse. lie a little smaller than the diameter of the 
lag or screw, in order tluit the thre.ids will hold 
firmly. 


the aerl.nl itself alKnit ten feet from the leave.s 
<if the tree; this may necessitate the nse of an 
insulator at this distance from the tree end of the 
antenna. Gf the two nietho<ls illustrated akive, 
the weight .seems preferable; as n!o>t springs, 
through the .nction of strong winds, gradually lose 
their elasticity and are then no longer effective. 


DAYRAD SERVICE OSCILLATOR 

(115) Mr. Manual Smith, P.enningtoii. Okla. 

(<>.) .\re there any data available on the use 
of the hayrad “Type 180” test oscillator; anil its 
circuit connections? What type of tnl»e is used 
ill the 4-prong socket? 

(.\.) 'i'he hayrad “Type 180” port.ible te.st os¬ 
cillator is a relatively new instrument and there 
are few' service data available in this connection. 
As shown in the <liagiam of connections. I'ig. G. 
11.5. a t\pe ‘30 tnhe is used as the oscillator. 

The procc<lnrc to lie f<»llowed in using this mod¬ 
ern service oscillatfir may be of interest: 

I’iist. the bl.ick le.nl of tbe sliiehlcd ilnmmy an¬ 
tenna is connected Uj the sliding rod just below 
the niiit tnarkc*! “output control”; the red wire 
living connected to “grtiund.’* (The jack switch 
marked ‘*.5.50 1.500 ke.” and ”17.5-180 kc.” should 
lie turned till its ixiinter is in the former position.) 
The other end of the ilnmmy antenna is to Ik* con- 
necte*! t«i the set; the black wire attacberl to tbe 
antenna i>ost ainl tbe red wire to the groninl. 
Turning the line switch on now will put tbe os- 
cill:(t4>r in operation. 

The output meter ( Weston “Model 30” type 653) 
is removable for ob.serv.ation in the most coiiven- 
lent position. The “output meter connector,” with 
It-s adapter, serves as the connection lietween the 
.set and the meter. The batter is connected to the 
receiver by removing the output tuIie and placing 
this in the aiiipter’s tulie socket: the plug of the 
ailapter is then inserted into the power-tnl»e socket 
of the set- l*he two leads from the adapter are 
connected to posts C and 3 on the output meter; 
posts 1 and 2 are useil if connection is made, 
where necessary, directly to the voice coil of a 
dynamic reproducer or a magnetic, respectively. 

(Continued on page 63.5) 



The schematic circuit, zvitli values, of the test oscillator illustrated on page 620. 7vhich may be 
operated from cither the light line or batteries. A sliding rod is used to adjust the output until 

the set rrfritr^ the proper signal. 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY! 


official 

RADIO SERVICE MANUAL 


and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 


N R\'ER ill the history of radio lias there ever Iieen 
judilislied a niaiuial. so conii>lete as this new 
OFFICIAL RADIO SFRX’JCF MANUAL. It 
is a veritable encyclopedia of service iiiforniatioii •— worth 
several times its rei^idar price. It is invaluable not only to 
the Service Man. bnt to everyone interc.sted in radio. 

J"^)r this Manual there has been collected available wiriii" 
<lia<.:^rams and data of nearly every coniiiiercial set, of which 
tliere is any reconl, manufactured since 1027. and many 
earlier ones. 


HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 


Over 1,000 Illustrations, Diagrams, etc. 
352 Pages — 9 by 12 inches — Weight 3 lbs 


Additional service data for new receivers, as 
they a])])ear on the market, will be supplied at 
a triflin^^ cost so that the Manual niii^ht be kept 
uji-to-date at all times. Ihit that is not all. 

Service Information 

TIu OFFICIAL RADIO SERVICE ^^lAXUAL 
Cdiitaiiis a comprehensive instruction course for the 
serviceman, giving practical intormation from every 
angle on how to service tlie set. Here are tuily a 
small numher (•! the articles nientiunecl : 


Antennas 

Eliminators 

4 ' 

RadiO‘Phonograph 

Amplifiers 

Meters 

Equipment 

Automotive 

Radio Power Supply 

Resistors 

Condensers 

Systems 

Short Wave Sets 

Detectors 

Tubes 

Speakers 


You simply cannot realize what a tremendous 
work this is until you have held a copy itt your 
hands and have gone through the 352 pages. 


What They Say 

NOTHING CAN COMPARE WITH IT 

I hine rtrClM-d m> rn|iy of the OKFICI.XI. U.\niO SKItVlCK 
MANI'.M.. I extiei'teti it utiiihl he for I think you 

kiimv u- iniirh ai any of tliein nhiil the aii'raSe ruilhi niuii 
uantH. lint Pll Muxer not irn' many oxperteil t» tvrehe a 
li(Hik I iiinliarable to thh niie. I think ycu ilesene a lot of 
4 n-dlt fur hcini; the tlr<.t In tint nut a real ftenh-e manual 
that tiK- uiiiateur 4>r pnifeiiithinal I'un make xoimI everyday ii!:e 
4if. Ifs a jroi«J prartlial hraik hikI nne that every Service man 
ulll be pruud of. — K. 1>. II.VN.V, Hasletl, .Midi. 

BEST BOOK IN THE FIELD 
T rert-ivtd your Ikk* OFFirT.\T. R.XDIO SKIIVICE M.vXr.XL 
an«l 1 fltnl It Is b< yet the he<t Itnok I haie found In this 
tiehl of riiiliti, Tnu are well justified In that tiii!i is the 
i*i-i‘r of trnlre manuals. 1 wish you nil the suiress possltde 
In the |iut>llshlni: of f tit lire hunks 4«n radin vrhb-h ari* sure of 
irnat mri'ssliy.— XV1T.I.T.X.M K. Itumvx, linmn ludlo Ser>ice, 
ItilO Iturkinxhum Ftreet. Toledo, (.Hdo. 

WORTH A great DEAL MORE 
Reel lxeO y*mr i npy nf OFFMM.XL R.XIUO SKRVirE M.XNtUT^ 
and Ulll xreatly |deasi‘d xvith same. It unnli a sreat deal 
mi‘e than It eiists.— 11 .XllOLI) AiGt'IKK, 41 Rutland Axa, 
Arllnittfin, N. J. 

A VERITABLE GOLD MINE 

T rerelved the OFFin.Xl. U XPIO SEUVICK M XXTTAU I 
nni \iell pleaseil. It 1- a verltalde xohl mine fnr the .^en'lce 
Alan. — Kl'GKXK IlIXFOUh, .Xrkansas City, Kansas. 

MAGNIFIQUE 

Reeelxetl my copy of the OFFICIAL R.^DIO SKRVTCB 
M.vXr.Xli this .VM. "She Ig what you rail him? .Max* 
nlflrtiie! Kxiiulctte’" .X timely aid for the trouhled sets, 
Tlianks.— K. ROUE, II 1« XX’. Dauphin, ndladelphla. Pa. 



A COPY 


MAIL COUPON 
TODAY! 


I GERNSBACK PUBLICATIONS, Inc. R.C. I3I 

I M-98 Park Place, New York. N. Y. 

! .\s per yovtr special offer, I enclose herewith $3.50 
1 fi>r w'liicfi vou are to send me, postiiaid, one copy of 
I ilie OFFICIAL RADIO SERVICE MANUAL. 


Prepared Especially for the Radio Service Man! 


I .\diln-^ 
! n.,. . 


.Stale 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 

A N'YONK who can UEAH ANH write can study 
(Tlipmisiry tlirnugb our sliuidy I'rvparcd course. ^ ou 
don't neeiT a higher education, and >ou don't need 
any preiious experience or iireparatlon. Chemistr>‘ is 
harder to understancl than electrlcity or radio. Just plain 
sense and ordinary observation powers. 


Laboratory Outfit Free 

THE COifPLETE CmiMICAL OT'TFIT and APPARATTS 
supplied to you as part of joiir Conr.e, without extra 
cliurBe, makes yuu the <iwnef of a lahoratory. containing 
all the materials and Instruments u^ed hy a full-tledged 
chemist. This working kit, which Is shipped to you at 
tho outset of the course, becomes your pcriniineiit properly. 
It Is a sturdy filled wooden cabinet c<iniaiiiing o\er lOO 
pieces of laboratory apparatus and chemical supplies. 


We Can Teach You At Home 

Our faoully knows just how to mold you Into a skilful 
laltoralory worker. 'THE lIE.Xl) OE til'll ST.xFK IS 
HR. T. O'CONOU SI.OaNK, sclent I >t. engineer and author 
of wide repute. He lias had more than fifty years of 
teaehing experience. Our course fils you for an immediate 
T)n>ltlnn In a chemical laboridory, and >011 <lo not have 
to give ut> what you are doing now tn learn It. Hurlng 
evejilngs and week-ends >011 can work at home on the 
fascinating experimenis and tlie delightfully simple but 
comprehettshe lessons. 


Money in Chemistry 

CHEMISTS ARE WELL PAID MEN*. Not only will 
our training help >ou to get a better j*ib. but a worlh- 
while start on a new le^el. You can patent tho work of 
>iiur hamift and your brain, am! perhaps make millions of 
dollars on a new chemical discmer>‘. 

E\ery day the newspapers and magazines are full of new 
Items reiKirtitig new chemical dlvoicries — in mining, in 
eUn-trlclty, In fmalsliifT-j. In sanitary and medicinal appU- 
ancfs. In paper-making, rtihher. <leel. Iron, dye.<tutTs. tex¬ 
tiles, In fact In every well known indu.«try—and behind 
■each of these dl8<‘o\ cries stands a well-trained chemist 
uho knew how to lake advantage of opjiortunlty 1 


No Exagf^erated Claims 

THE LVSTITI'TE DOES NOT <T,AIM that ever>- rhem 1st 
makes millions, nor ilo we guarantee that you will Imme¬ 
diately get a jol» paying llO.OOh a year. Itnt many 
have dune ll and there Is no Tea -on why you can not di» 
II too. Often enough .vou rea«l or hear about men who 
have found the highest recognlllon. from small. Inconspicu¬ 
ous beginnings, and .\ou wonder how tliey got the "luiky 
break." Why. jnu wonder yearningly, couldn't yon ne 
such a "luck.v" fellow? You can be—but you have to 
meet luck half way. 

Get Started Today! 

TF YOT' WOTH-n LIKE TO KNOW MORE ABOt’T 
CIIEMISTIIY. and If you are sincere In your desire to 
gel out of the tread-mill of ji»l» anxiety an«l wage do- 
pciulence. If you have amhltlon enough lo want to hecomo 
A chenii.st, and perhaps a famous one sonio day. yon will 
not wall until tomorrow to find out how to go about It. 
M.\IL the eoupon below today. There Is no charge and 
iif» further obllgallon. Yon will he simply asking us to 
write you about something that you want to know. 


Chemical Institute of New York, Inc. 

Oept. RC. 43 I 

19 Park Place, New York, N. Y. 

Please send me at once, without any obligation on 
iny part, your Free Hook "Opportunities for Chem- 
lsl«." and full particulars about the Experimental 
Kuulpment given to every student. 


NA!irE .... 
ADDRESS 


CITY. STATE. 


The Radio Craftsmen 

(Con tin fled from poije 1»12) 

i.s.sm*) to till* conduftjnirc of the shunt, to 
ohtdiii the coiuhic'tanee of the parallel 
circuit: 

I 1 4 

ilO 10 30 

The total conduct a iice of the parallel cir¬ 
cuit is four times that of the meter alone; 
so, while 1.0 inillianipere flows thronj^h Ul, 
(KTo-nia. is carried hy U and 0.25-ma. hy 
the meter A. 

Ill iwever, while wc can ad ju.st .sliiints to 
any meter in this manner, we do imt learn 
the resistanei* of the .shunt iinle.ss we know 
that of the meter, do liiul this out hy 
ineasnreincnt, we uin.st Iiave .some jireeision 
staiulards: a soiirec of voltage of known 
value, a re.si.stor of known value, or another 
niilllainnu‘ter of similar pre(*i.sion. With 
any two factors known. Ohm’s law penuit.s 
us to ealeiilate the third. 

Given, however, a meter the re.sistance of 
wlii(‘li is known, we may ii.se it as an oliiii- 
nieter [as shown at 2] hy the rule whieh 
has been pven above. It may lie neee.s.sary, 
however, to use a shunt tm onr meter to 
hrin^ up its seale to a point whieh permits 
accurate determination tif a low re.sistaiiee, 
such as that t>f a voiee-eoil. 

Let us say that we have put across our 
original meter a .shunt (as at 2) of the 
vnine of 3 1/3 ohms; tin* scale of the 30- 
ohm movement is mnlti}»lie<l l»y ten. Tin* 
effeetive resistaiiee of the parallel circuit 
t»f the meter A and its nniltiplier U is 3 
ohms. Putting; a O/j-vnlt battery in scries, 
hy means of the iOO-ohm resi.stor HI and 
the rheo.stat H2, we hrinjr up the current 
through the entire eireiiit to 10 ina.; we 
read 1 ma. on the meter’s .seale. We then 
close the .switch Sw ;uid ]nit the coil in shunt 
across the niilliammeter; the n<*edle of the 
latter falls hack to 0.4 ma. 

Hy our previous rule, the shunted coil 
has acted as a niulti}dier to raise the <*on- 
duetivity of the (*ir<*iiit 2VL» times (1 divided 
hy 0.4 etjuals 2.5). Snhtractin^ 1, a^ain, 
the resistanet* of the meter Jinil multiplier 
is 1.5 times that of the (*oil. The .shunted 
meter had a ttital re,sistan(‘e of 3 ohms, we 
know; eoiLsequently, that of the eoi! is 2 
ohms. 

It will he ohserved that we have u.scd a 
resi.stanec (H1-H2) to lessen errors which 
would he caiLSed hy the internal resi.stanee 
of the battery, anti hy the internal re.sist- 
an(*e of the meter. Out of 450 ohms in the 
series eir(*iiit, only 3 are due to the shuntt‘ti 
meter, anil the error is h*ss than one per 
eent. Xo ealeiilation of this kiml, of rnnr.se, 
is more reliable than the readings of the 
niett*r over its seale; and only with a ]>re¬ 
el.si on instrument ean certainty of any such 
deirree he obtained. 

We trust that this will he of help to .some 
of onr n‘adi*rs. The little table followin^r 
may lu* u.seful. It .shows the ratios of the 
value of the external resistance K to that 
of the meter [in eirenit Ij as the needle 
drops fn)in full .scale [I ma.) to the pven 
readinars, on H hein|r shunted across the 
meter. 


Obtain Value of Ul 
When Xceille of Meter Multiplying Meter’s 


Drops from 1,0 to Uesistanec hy 

0.95 .19.00 

0.90 . 9.00 

0.85 . 5.(i7 

0.80 . 4.00 

0.75 . 3.00 

0.70 . 2.33 

0.05 . 1.86 

0.60 . 1.50 

0.55 . 1.22 

0.50 . 1.00 

0.45 . 0.82 

O.IO . 0.67 

0.35 . 0.54 

0.:10 . 0.43 

0.25 . 0.33 

0.20 . 0.25 

0.15 . 0,18 

0.10 . 0.11 

0.05 . 0.05 

0.(K1 . Short 


Ftir the value of the meter’s resistance 
in the last eolnmn, of eonr.se, it is neces¬ 
sary with the arrangement of [2] to take 
the effeetivt* value of the parallel eirenit 
..V-U whieh iiKdndcs both the meter’s move¬ 
ment and the last slnint previon.sly used for 
re.si.stanec calibration—that is, in Fig. 1, 
U is determined by niultijilying A alone by 
the ratio above; Init, in Fig. 2, the coil’s 
re.sistance is found by figuring from the 
eoinhination of A and U—a resi.stanee less 
than that of either ah»ne. It will he .seen 
alxtve that a measurement of this kind is 
most accurate when the value of the external 
resistance is nearly etpial to that of the 
meter in eoinhination with its multipliers.— 
hUtitor.) 


Radio-Craft Kinks 

(Continued from pope 610) 

(4 he principle of this kink, .shown schema¬ 
tically in h'ig. 3D, is that two indiictnnees 
in )>aral]el with each other have an effective 
value lower than that of either. Our readers 
may find oth(‘r ingenious adaptations ot the 
.same principle.—A’lhVor.) 


ABSENT TREATMENT 
'ODD'\-C.\ P.VCriA' has h(*eM dealt a tcll- 
'■J ing blow !>y an Fngli.sli exp(*riineuter 
who writes /^opidnr U'iretesn: “If there is 
trouble about”—his short-wave regenerative 
detector, ohvicmsly—tune it, right up, 
even to S(|nealing point; then, at suitable 
<listam‘e, I s(*t an ah.sorption wavenuder, 
tune It to cut out the transmission, recline 
at ease, leavt* the set alone and then revolve 
the wavemt*t<*r alone.” 

.\imtlier ff»rni of “h»sser” whi<*li inav in¬ 
terest the slmrt-wave fan who likes to re¬ 
cline at t‘ase while timing in llajji Ila.s- 
.san’s Hennaed 11 onr is, hroad<*a.sting from 
the HedJ a/. 


BLOW-OUT INSLTRANCE 

I X Knglaml, the radio dealer who sells 
a .set on the installment jilan, with a 
year’s guarantee, must ki*ep the tubes in 
working order or replace them, say the 
courts. 

Evidently the law agrees that “the tulie 
is the heart of the .set.” 
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Deluxe Two-Uo)ter 

(Cimtlmied from po^e 598) 

Three Sth'er-MitnthaH U.F. sliieldcd coils, 
type (I t, 2(i, :18); 

Seven tSifx^er-M(tr;tluf!l K.K- (‘liokes, type 
“275” (12, 1.1, 2 : 1 , 2t, :Mi, 37, th) ; 

One Silx'er-Monthall illuininnled ilrniii dial,' 
type “810-ir* (2.5), witli pilot li^dit (73); 
One /*j!('cf rod **No. 3 Snper-^’onatrol, .50,000- 
olnn potentiometer type (33); 

One hUvrtrod “'rnivolt” resistor, type “It- 
2.50” (70); 

One Elect rad “'rruvolt” resistor, type ”B- 
30” (71); 

One Elect rod “Truvolt” resistor, type 
with tliree <‘xtni aOjiist.ihle taps (72); 
'i’wo Electroil filament switches (48, f»9) ; 
One Eiechthelm niidjret eoinletiser, .001-inf., 
type “M-K” (t.5); 

One Flechthcim niidjret eondenser, .000-inf., 
type “M-J” (47) ; 

Nine Flccbtheho miilfret ecnidensers, .01-iiif., 
type “M-K” (0, 10, 11, 17, 21, 22, 30, 3t,j 

35) ; t 

3’hree Flechthpim hy-pass eomleiiser.s, l.O-i 
inf., tyjie “UlOO” (41, 53, 50); 

One Flechtheim hy-pass eondenser, 2-inf.,j 

type “11200” (49); 

Five Durham “Powerolnn” inetalli/ed re-1 

sistors, 50,fltK) ohms, type “M.h.t” with 
pi/rtail terminals (7, 18, 29, 42, .52); j 

One l>urham “FowitoIum” metallized re¬ 
sistor, 40,000 ohms, tyjie “M.F.t” (.58); , 

One !)urhata “Powerolim” inetfdliz4‘d re¬ 
sistor, ()0,000 ohms, ty])C‘ “M.F.4” (50) ; 1 

Seven sockets, “OX-type” (8, 19, 31, 43, .59, 
54, (iO) ; ' 

Five Amperites, “No. <>31,” with mountinfrs. 
(9, 20, 32, 41, 55); 

Two Aiuperitest, “No. 030,” with mountings 
((il, (ilA); 

Four Muter or X-E midget variable (‘on- 
densers, 3 niinf. to .50 mmf. (5, 10, 28, 40) ; 
One Thordarsoii A.F. transformer, type “U- 
2(i0” (51); 

One Thardarsan .\.F. transformer, push-pull 
inimt, type ‘T-2922” (57); 

One Thnrdarsoti .\.F. transformer, push-pull 
output, type “r-2903” for dynamie repro- 
dneer; or type “T-2880” for magnetie re- 
]»rodueers (02); 

One Ex'eread}f “.Air-Fell” “A * battery; 
h’oitr Evereadif 45-V{>lt, large size “l.aver- 
hilt” “11” batteries, “type 48f»”; 1 

()nc r(dl of Oftrxi’ico soli<l-eori‘ hoak-up wirt‘;j 
p'ight binding posts (1, 2, 03, 04, 05, 00, 07, 
08) ; 

One alumimmi sheet, 14- to 10-gaiige, size 
15 X 20 in.; eut and bent to form the 
chassis, wiiieh measures 10 x 15 x 2Vs hi. 
high, 

’Two heForcitt “Type 430” tubes (43, .5-1-); 
I’wo lu Forest “'Kype 431” tubes (.59, (iO) ; 
'rhre(‘ DeForest “I’ype t32” tubes (8, 19, 
31). 

Diagrams of the “Did.uxe 2-\ oiler” may 
he (ditained by writing to Mr. Fisin, in care 
of ItAino-t’KAKr, and enclosing a 2e stamp. 


WAVELENGTHS FOR THE MOVIES , 

J rS'r below the broadcast hand, in the 
region of experiments, the movies have 
been granted two wave channels, of 15.52 
and 1550 kilocycles, for use in facilitating 
the commmiieations necessary during film¬ 
ing expeditions. 


Groping .... 
Groping .... 



T he chances are it’s resistor 
trouble—but he doesn’t know. 
And besides, there’s nothing to tell 
him what types and values this par¬ 
ticular set requires. 


An I.R.C. Replacement Guide in his service 
kit would make it clear as day. He would be 
through with this set and on to the next in one- 
tenth the time he now takes groping in the dark. 


Thousands of successful Service Men have 
speeded up their work with this wonderful 
Manual—and permanently cured resistor trouble 
by using I.R.C. Metallized Resistors. You can 
get the Guide FREE with the purchase of ten 
Metallized Resistors—or it may be bought for 
50c. Loose-leaf sheets are mailed periodically to 
every holder of the Guide—and keep it con¬ 
stantly up to date. Fill out and mail coupon today. 


INTERNATIONAL RESIS'FANGE CO.. IMiilaadphia 
Makers of I.R.C* Precision Wire Wound Resistors 



INTERNATIONAL RESISTANCE COMPANY 

2006 Chestnut Street, Philadelphia 
Gentlemen:— 

(CHECK OFFER YOU ARE INTERESTED INI 
n I enclose 50c., for which send me Replacement Guide. 

Q Please send price list of Metallized Resistors. I wish to purchase assortment of 
ten, which will entitle me to Replacement Guide free. 

Namt ... 

Address --—'— ■■ 

City State - 

Note:—AH orders for Resistors referred to territorial Jobbers* 
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2nd Supplement 

to the 


OFFICIAL RADIO SERVICE MANUAL 


Is READY for Distribution 

A 

SUPPLEMENTS No. 1 and No. 2 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable — 

O NE of the most important achievements in recent radio 
book publishing comes with the completion of the first 
and second Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub¬ 
lished every sixty days during the year. The pages of the Sup¬ 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose-leaf form) and in make-up. 

The second Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir¬ 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost—only $3.50 a 
year—^is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 


>ome of the features 
n the second Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Table of trade names in alpnabetical order—listing the cor¬ 
responding manufacturers. 

List of Amperite line voltage regulators for standard 
receivers. 

Canadian circuits—circuits for which we have had many re¬ 
quests since the original publication of the Manual. 

Technical data of a practical testing oscillator. 

LIST OP CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 2 


Canadian Marconi 
Canadian 
Westinghouse 
Sears-Roebuck 
Amertran 
Knapp “A** Power 
Edison 


Splitdorf 
A.C. Dayton 
Majestic 
Kennedy 
Sparks- 
Withington 
Robertson-Davis 
Lincoln 


Priess 

Garod 

Grimes 

R.C.A.-Victor 

Fada 

Silver-Marshall 

Telephone 

Maintenance 



MAIL 

COUPON 

TODAY! 


GERNSBACK PUBLICATIONS. Ine.. Rn‘4 

96-98 Park Plaee, New Ytrk, N. Y. 


1 enclose S3..'>o fur whlrli you are to enter my subsi-rliiilim 
fur the .Sup|) lenient 9 of the OFFICIAL KAl>U) SEllVIt'B 
MANTAL. It Is umlerstoml that the SuiipIeJnetils will he 
mailed lo me at Xeik<l «lx times durinit the year. Nu Supple¬ 
ment will be sold sliiKly. 


Name ... 

Address . 

City . 


SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

A Year 

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 

This is a very small cost when you consider that for the whole year a Supple¬ 
ment will be mailed to you every other month. Those who already own .he 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 
February 1st April 1st June 1st August 1st October 1st 
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Circuit of the Crosli'Y ‘'Model 4.S” or “li iifit” illujtrtiti'd oit ptutc 603; the smoll coils attached 
to the f^rimarics are single turns around the grid ends of the secondaries 

New Radio Devices 

(Contiuue<l from imrfe (>(K{) 


LINE-VOLTAGE CONTROL UNIT 

S O far as \Vt* arc aware, the ‘‘i*(>nii)ensatt»r’’ 
ilhistrati‘ti in H is tlu‘ first (fcvii'c 

put on tlif market in sm*h shape as to he 
adaptable to exist in jx receivers by simple 



pliijx connections, while actually addirijx volt- 
a)ze to the r u!i«» set \\lM*n the lini‘ volta/xe 
drops. It is ntannfactured by the Sida Cor¬ 
poration and is niaiuif ictured alon|; soiintl 
eii)rinci*rinjr lines. 

'rin‘ princijdi‘ its operation may be com¬ 
prehended by reference t«i Kig. the unit 


operates as a special typt‘ of auto-tranS' 
former shunted across the A.C. lijclit line 
(it will not work ini D.i*. (‘irenits). Kc- 
fiTriiijx tc> KijJT, windin|x A functions as a 
stamlard step-np aido-transformcr when the 
line-volta|xc drops below predetcrinined lim¬ 
its; tiiis action builds till normal voltage is 
reachtal at this p»>int. 

Now, the section C of the core functions 
slightly under the ‘‘saturatimi knee*’ «d‘ the 
iron’s perrm‘ability and, wlaai the line-volt¬ 
age rises, the incrcasi* t)f saturation in tlie 
core sectimi C forces a great portion of tlu! 
flux through the higber-nductance path lb 
This c*auses an auxiliary coil of opposite 
polarity to counteract the excess voltage; and 
the unit thereby functitms to deliver a 
sim)otbly eorrecti-d an<l stt^ady flow of cur¬ 
rent. Its characteristic is shown in the graph 
t>f Kig. 11. 

With an input potential of 95 to 135 volts, 
the Sola ‘‘Compensator” has a t*apacity of 
10(1 watts. Its installation »*t>nsists of simply 
inserting the radio set’s plug into the 'T’om- 
pensator,” and the plug of tlie latter into 
the power-supply recepta<*le. 'The unit 
weighs 7% iliniensions are x 

\ \ 31 ., in. deep. 



DUPI.EX RADIO OUTLET 

T H l\ unit shown in Kig. I is the “No, 
*Jlt5” rmlio outhd manufacturtal by the 
Arrow-Ilart HegctJian l*'.le<dri(‘ C‘o. One- 
h.ilf the- reeejitacle is for tlu‘ power con¬ 
nection of (he radit) set; the other the an¬ 
tenna and ground connecHions for the injuit 
circuit of the radio receiver. 


Fi^J, I (above) 

The duplex convenience outlet. 



. . Get the 

RADIO 


TRAIXIXO 

you need at Jiome 
in your spare time 

I N order to help you learn radio in the shortest 
possible time, RCA Institutes, Inc., was es¬ 
tablished. You may study radical home in your 
spare time ... or at any one of the Institute’s 
resident schools throughout the country. 

It is not hard to study radio the way it’s taught 
hy RCA Institutes. You learn radio by actual ex¬ 
perience on the latest type of radio equipment. 
And you need not give up the position you now 
hold. You can study an hour a day or any num¬ 
ber of hours a day at home in your spare time* 

The RCA Institutes Home laboratory Training 
Course teaches you in a most thorough manner* 
You learn about servicing and selling, operating, 
radio telephony and telegraphy...also instruction 
in sound motion picture installation, mainte¬ 
nance and repairs. And you receive at no addi¬ 
tional cost the complete RCA Institutes' home 
laboratory equipment, a modern outlay of ap¬ 
paratus furnished to every student, enabling 
you to easily solve radio problems* 

Home Trainittfr Course by Anierica*s 
Finest and Fon*most Radio 
Train 1 #1^ (frfrau ization 

This home training course and free laboratory 
equipment are backed by mure than twenty 
years* experience. 

5 p#if/ for onr FREE ROOK Today I 

Everything you want to know about radio * * * 
describes in «h*tail the home training that has 
placed thousands of men in good paying positions. 



Gentlemen: Please semi me your FREE 
Uook which tells about the mnny oppor- 
tunitii'i* in Ritilio anil nliunt your famous laboratory method 
of radio instruction at home. 


IIIW Inc* 


RCA INSTITUTES, Inc.* 
Dopt, Nl'-I. 

75 Varick St., New York. N.Y. 


Adilrt- 


Fi^i. II (left) 

Appeorance of the "Compensator,'’ 
<ti} rtr<ti)i?i<i/iV line-voltage regulattn-. 


Occupatinir 
































































































620 


RADIO-CRAFI 


April, 1931 



F!({. J 

,4 comf'lctr oscUfator^mctcr combination for 
receiver adftistmCHts and tests. 


It jirfsents i\ lU'iit tliir to tiu: 

its<‘ of iiioiihh'd });ikenti‘. A srorod iiu*tal 
dividiiijr plate rrmh-rs it quite imj>ossil)le 
for oue-half the unit to short to the other; 
the seoriiifTS make the plate lit projierly in 
the outlet box. Its nieehanieal ))roportions 
are sneh as to enable it to be mounted in 
standard outlet boxes, like other eleetrieal 
fittings: its design has received the apjiroval 
of tlie I’nderwriters* I.alMiratories. 

‘I’his two-g-jing outlet is elearly lettereil 
“pt>\ver,*' “aerial,*’ and ’’gnoiml.** However, 
nothing is left to human error; a *‘]>olariy.ed’* 
]dng is furnished as part of the eqni|>ni(‘nt. 


COMPACT SERVICE OSCILLATOR 
N Kig. <I is shown the *‘l' lyrad Type 
test oscillator, ileveloped by the 
engineers of 'i’he Radio Pnohuds I'o; its 
design is particularly flexible and eompaet. 
Among its attributes may be mentioned its 
use as, (a) self-modulate<l broadeast-fre- 
ipieucv oscillator; (b) self-modulated InttT- 
iiu'diate-frequeney oscillator; (c) output in¬ 
dicator; comparator; sensitivity-imlieator. 

It is a portable unit, using the type *iIO 
2 -volt-niament tube. The lighting current 
may be olitained from either two dry cells 
in series, or a 110-volt light-line. A lT-o!uu 
limiting resi.stor is required when the “A*’ 
supply is a t-volt storage battery. A Bur¬ 
gess ”ir* liattery, which completes the cur¬ 
rent supply, rt»nneets to two leails in the 
i>atterv eonq>a rtment. 

Included in the ease arc a dummy an¬ 
tenna, an output meter connector with 
adapter, an I.F. amplifier connector, and 
warranty and registration cards. 


A “TALKING PILLOW’ 
l/niOCGH not a new idea, the head- 
plume-equipped pillow recently put on 
the market by UC.V Victor Co., Ine., and 
shown in Fig. K, has a roust‘<1 eonsitlcralile 
interest by its novel apjiearance. It is of 
regnlatitui hospital size, anti made of spe¬ 
cially selected sjmnge rubber in wliieh a 
sensitive raditi rcprtulneing unit is ctin- 
eealed. It is sti etinstructed that, although 
the Stoind ptn-imNites tin* pilltiw, it canntit 




Fig. K 

There is a radio reproducer m this pittow. 


be heard except by resting the head on the 
]ul]ow. 

'file new pilhiw may lie sterilized like an 
tirdinary ]>illow, and the pillow(‘ases (Oianged 
at will. A Itmg ctird is supplied to connect 
the “singing” pillow to the radio outjmt 
ctmnections. 

It was especially designed for use in hos¬ 
pitals, tti re]>lace ortlinary headplmnes which 
b»et>me irkstune and eliafe when wt)rn ftir 
any length t>f time, 'fhe use of a Umtl 
speaker is nt>t a stilution to the prolilem: 
since its operation may be disturbing to 
patients in various stages of illnes.s. It is 
useful for insomnia c.s, or to relieve the 
letliiini of long joiirney.s. 


How Would You Like to Know! 


1— Where you can save money by purchasing at bargain prices mail order radio merchandise? 

2— How you can keep posted on **Whats New in Radio?” 


This Hand Practical Portfolio 



Every subscriber to our service receives a 10 by i2.lneh accordion portfolio 
made of a durable material, in which to save the valuable data we send you. 


NATIONAL RADIO TRADE DIRECTORY 
303 Fourth Avenue. New York. Dept. RC. 

Ucnllch'fii: 

Krii-lii-ifii iileoM* tliul ll.i'U f«'r i.rie jear*' ^^l^lH^rl|l^^on h» .\i>ur ••|Up Mali'* ainl 
•'Raillo'* Inforiiiai Ion Sen hr. It K iintler'.f«»«Nl that .'on are to l*irt my iiami «ii 
:toiir ulenril |H| to reerhe tnalllnRv. h)f*lu<llrip cMialoK', lnil1eltn'«. iirice lists, aanuilrs. 
eto. 1 am al'^o to reirhe free a 10 by 12<inrl> atiordlon horUuHu. 


Name ,. 
AonnE.ss 

CITY. 


3—How to receive mail from leading radio mail order 
houses, manufacturers, jobbers, etc.? 

4^How to have your radio problems answered; where 
to locate the manufacturer of a certain product; the 
name of a jobber handling an item you wish to se¬ 
cure; the manufacturer of a trade-marked product? 

Your name is placed on our stencil list to receive for 
a year’s time a constant supply of advertising matter, 
catalogs, circulars, price lists, samples galore. 

You are privileged to write us at any time, questions 
pertaining to radio trade matters and receive a prompt 
and detailed reply. 

No live radio dealer, fan, amateur, experimenter or 
professional can afford to be without our comprehensive 
service. Our business is the nerve center of the radio 
industry, reaching out everywhere, collecting data from 
every available source, maintaining the most complete 
service of its kind in the world. 

You will realize that the amount 
we spend for postage alone does 
not cover the charge for our serv¬ 
ice* The ^1 subscription fee 
barely pays the necessary expenses 
entailed in mailing. 

A subscription to our service will actually save you 
many times the small cost of ^1.00. 

If there is any additional information you may require 
before subscribing, write for further details. 


all $1 
for 1 


.ST.\TK 
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D. C.--A. C. Converter 

(Co/ifinued from potje 

lends tliriMijrli tlu* slinft (‘onnect at one end 
to colleitor riti^rs; at the other they eoniieet 
to art nature segments. 

If the motor is of the ‘M»i-polar’' type, 
tlu‘ lt‘a(ls are to he rarefuihj soldt'red to 
twtt armature sejrtuents dianietrieally op- 
p isitt* each otlier, as shttwu at A, h'i^. 4; 
hut, if it is of the “t-pole” type, to four 
eqiiii list ant ly-sp:i(‘ed armature segments, as 
at Ih 'I’his will result in ohtainitij: approxi¬ 
mately h<>-eyeli* A.(\, at 7H volts, if the 

motor has 24 to 28 sejrnumts atid is a hi- 
polar unit rcdatiu^ at ahout >4,^00 r.pau.; 
or a t-pole one nitatinjr at 1,T(>0 to 1,800 
r.p.iu. The availahle power output will 

depend up«m the shv (if the motor; tliat 

shown in Ki^, A, as M, is rated at 240 

watts and delivers sutVieieut eurreut to 
op(‘rate average 8-and 10-tuhe eleetrie sets. 



Collector-ritiff convections of a bif'olc motor 

(.WOU at A; jor a 4-pole motor ot 

'rhe autotransformer used in tliis installa¬ 
tion .4) was made hy winding? a 

primary of 400 turns of No. 21 eotton- 
enamelled eojiper wire over a form I 
inches s(|uare and two inches lon^. Ahout 
72 silicon-steel laminations. 1, ().'5-in. thick, 
will fit into this space. Over thi‘ primary 
are wound three layers of Kmjure cloth, 
and then, in the .same direction, the seeond- 
iiry. (‘1*1 a‘ inside end <if this .secondary is 

to he conn(‘cted to the outsidi* of tin* jiri- 
uiary.) The secondary consists of 22a turns 
of No. IH cotton-cnanielhal wire, tappeal at 
tlH‘ I-Vlth, li-lth, 200th, and 225th (outside 
end) turns; the latter lead hrin^inj? the 
availahle output potential to 120 v(»lts (or 
the same value as the lip:htin^ service in 
most sections of New Y(»rk CitN). Oen^rths 
of **an^rh‘-aluiuinuin," drilled and hent intf» 
shape, holt the core laminations t(»^(‘lher. 

The Filter System 

Adecpiatc filteriujr was ohtaimal hy f(»|- 
hovin^ tlu‘ c(*nstructi(ui and wiring details 
for tlu‘ injmt circuit A of tin* motor, and 
the output circuit W of the aut(dransfonuer 
as shown in Kig. 5. 

N(de that four fus(\s, K, guard tin* input 
and output of the l).(\-A.(\ conv(*rter. The 
exact values of the Tilter conden.sers will 
vary in (‘very installation. 4‘hey depend 
upon the motor u.sed and tlu‘ cfliieieiicy id* 
the eon.struction, and are to he determined 
l»y trial. 'I’he writtT u.sed individual 1-mf. 
units of the “replacement" type designed 
for radio .service; huilding up each hank hy 
l)a rail cling the condensers until the correct 
degree of rdtering was obtained. Ka(‘h hank 


is to he taped. Whether it is de.sirahle to 
ground the core of the autotransformer and, 
p(‘rha]}s, the motor frame, to reduc(‘ limit, 
is to h(‘ detiTmined hy trial. The motor 
must he carefully halaneial on a heavy 
hasehoard supported on sponge rnhhi‘r (.siu*h 
as four hath sponges) ; since any uidialaiice 
may cause hum! 

The Collector Rinjts and Brushes 

'riu* details of the collector rings U are 
shown in h'ig, li, 'riie exact sp(‘cilications 
will vary in (‘.leh instaiii’e. 'rhe ]»articular 
const met ion followiul is shown. 'I’lu* flangi's 
F ar(‘ scr(‘wed t(> tlu‘ wood pulleys on which 
th(‘ copper rings H are fastened; and .s«‘t 
scr(‘Ws hold the tlang(‘s in plac(‘ on the hol¬ 
low motor shaft (through which run the two 
No. 18 leads from the motor scgiiK'nt.s S to 
th(*se two collector rings. 

'riie hrushes arc graphite blocks, having 
th(‘ dimensions .shown; they are to he curved 
slightly on the inside surface to lit clo.sely 
the curvature of tlu* collector riug.s. 'rhe 
phosj»hor-hron/.c springs holding them in 
place do .so only by fried ion—they an* not 
otherwi.se fastened to the graphite brushes, 
'These springs, .seven in number for (‘ach 
hru.sh, ar(‘ 4'/. inches long, and an* scddeivd 
at one end. At this (‘tid they an* to he 
drilled for two wood-.serews; and then are 
th(*y to be mounted on top of a wood post 
W, of the correet height for the particular 
.set-up. 

'The author will be glad to answer iiupiir- 
ies r(*garding this inex]M*n.sive and (*ftVctive 
I).(*.-A.(\ convert(*r, ftroi'UhA return po.st- 
age is cnclo.sed. Good Luck! 



Details of collect or rinri and brushes, connec¬ 
tion strip 1) Is optional. The dimcnsu»ns, of 
course, be altered to suit the apparatus 

used 

Equipment Required 

One Oenenif I'Af-rtrir 115-volt Type SO, 
compound wound motor, 1,725 r.p.iu., (28 
segments) 1 h-h.p., 2 amps.; 

'Twenty-four IDnIio TrnAhoj Comfnnijf. No. 
17n:j replacement conden.ser.s, 1 mf. each; 

'Two ttetif-ral IClertrir porcelain fu.se 
blocks, h’l, |•'2; and two 2-am|). fu.scs; 

'Two (ienern! filer trie porcelain screw- 
type plug n*ceptaele.s. Ul, U; 

Four pounds N<». 21 eotton-enameJl(*d 
copjier wire (for tiller chokes and anto- 
tr.in.sforni(*r ]>rimary) ; 

One pound No. 18 cotton-enam(*II(*d cop¬ 
per, wire* (.secondarv of autotransformer 

T); 

One roll, friction tape, VL.-lh. size. 

S(‘e text for d(*.scription.s of the following 
material; collector riug.s, core-iron; collecti»r 
hru.sh(*s; ha.sehoard. 



IT’S EASY TO 
IDENTIFY 
1931 TUBES 





Look for Power 
Tube Refinements 

Th« loud->peak«r voice can be no belter 
than its power tube lungs. That is why 
Oe Forest engineers hove spored no 
efforts in refining power tube design. In 
the De Forest 445 Audion: 

1. Sp«<iol oltoy f)lom»nl insuring intimols eonloel 
beSurMn cooling ond boso motol. Exiromo rug* 
godnott. Uniform rotUtoneo throughout Mfo. 

2. Mica tpocor mointoining propor spocing of 
•Umont* for potitivo choroctoristics. 

3. Coromic tpocort kooping mica tpocor ctoof 
of grid. 

4. ftibbod or roinforcud plot* insuring uniform 
oporotion ot oil tomporoturos. Bucklo*proof. 

5. Molybdonum grid wiro—20 tinws tho cost of 
usuoi niekol—with oxtromo moiling point por< 
mining comploto dogotificotioo. 

These and many other odvonced fea¬ 
tures found in every type of fresh De Forest 
Audion, insure the 1931 performance of 
the 1931 radio sets. 
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Experienced 
Service Men! 

Have YOU 
had enough 
Experience 
In Radio 
to appreciate 
the need for 
ENGINEERING 
TRAINING? 

If so^ mail coupon TOD A Y! 

— ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^— 

CAPITOL RADIO ENGINEERING 
INSTITUTE, INC. 

3166 Ml. Pleasant St., N. W., Washington, D. C. 
Please send me, without obligation, your new issue 
of ’’Modern Radio” explaining your advanced 
course in Practical Radio Engineering. 

Name .. . . —-- 

Address - - 

Position .. .... .— - — — RC*4 



At last you can retire 
relax or read while 
to your radio without the in¬ 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the-- 


More 

Pleasure 

From 

Your 

Radio 

Receiver 


X-L SENTINEL 

for the time you wish the receiver to run and 
—presto—off goes— the music and the light— 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night tights, etc. Fully guaranteed. 


SEE DEALER—OR SEND DIRECT 
LIST PRICE 16.75 


X-L Radio Laboratories 

1224 Belmont Avenue Chicago 

Service men and setbuilders—Write for 
attraciive agency proposition. 


On Pa||e 618 you will find an interestinfl 
announcement of the Supplements to the 
OFFICIAL RADIO SERVICE MANUAL. 
It takes but a few minutes to read of the 
full particulars about this announcement. 


The “Universal Super-Wasp“ 

{Continued from potje (iO.'j) 


more than a year’s experimentation with 
every iinaifiiiable kind of s wit chin jr tie vice. 


Assembly on Ruitited Chassis 

The ”1'niversa 1" is a marvelous pieee of 
nieeluiiiiejd enjrineerinjr, heiiifr an exeeedinirly 
simple set to assemhie in spite of its ap¬ 
parent eoniplexity. 'Llie ehassis is made of 
cnie pieee of heavy atimiimirii, so formed that 
all the radio-fretpienev units are on top 
ami the ineidental power and audio units 
umlerneath. 

'ITie ^reneral appearanee t»f the eoiupletetl 
set, without its eahinet, may he ol>served 
in Fijr. showinjr John (leloso, (ehief en¬ 
gineer of the pilot Radio and Tube ('orpo- 
ration, to whom the per feet ion of this versa¬ 
tile .switeiiing arrangement is due) and the 
writer. Mr. Cieh>st> is ptdntiiig to the wave- 
ehanging knob, the indieating .seale t^f wliieh 
is mounted «»n a small dise tlireetly above it. 
I'he twti tuning eoiuhm.sers are eontrolled 
hv individual vernier dials <»f the drum type, 
(hi the left side of tlie eha.ssis is the ehoke- 
eoil assembly, and Just behind it the reeti- 
fn*!* tube. On the right sitle are tin* three 
audio tubes. 

Ileliiinl the tuning eonden.sers is the eoni- 
plete \i,V\ and tleteetor unit; tliis is nionntetl 
oil a tray which slips into a large reetan- 
gnlar opening, cut out in the top of the 
ehassis it.siOf. Tlie (‘oust met ion of this tray, 
which holds the coil and switch as.seml)ly, is 
made plain in I'jg. 11, wliieli shows tin* set 
with the covers of both the eondenst*rs and 
the coils renin veil. The entin* tray unit 
is supplied with the coils and switches al- 
r<*ady a.s.senihled in phM*e and wiietl; since 
these parts are the heart of the st*t and the 
wiring imist he tkme properly. 

Kig. C shows the under side of the eha.ssis 
of a eoiiipletely-wired set. 'The arrangiMiient 
of the parts has been worked out very care¬ 
fully, all the (*onneetiotis being as short and 
as tlin*et as pos.sihle. All the power units 
are on the left side, and the audio amplifier 
units on the right, with the U.K. tray he- 
I tween. 'I'he entire tray asst*Mih!y .slips very 
I inet*Iy into pla(*e, where it is lu*ld hy ma- 
I ehine .screws pa.ssing into tlireadt*d hole.s. 

I I'he Worm-gear driving the earn switches is 
I eoupletl to the control knob on the front of 
the s<*t by a universal joint; the connecting 
shaft lM*jng plainly visible lu*twet*n the white 
indicating scales of the variable <*oiul(*tisers. 

I Ingenuity of Switch Design 

I A close up of the interesting <*am .switches 
I is E’ig. I). The split hakelite hou.sing, a 
I beautifni example of the die-niaker.s’ art, 
is .shaped out in the center to aeeonnnodate 
a hakelite rod on which are iiionnled thin 
earns or waslier.s, which art* .slightly e<*ceiilric 
in shape; only small sections of tln*ir ]H'ri- 
pht*ry protruding licvond the surface of the 
insulating material. 'I'hese cams make con¬ 
tact with a serit*s of fifteen tiny pliniger.s 
which an* .set in the tt»p half of the hou.sing, 
like the cylinders of an antomohile. .\s 
the switch is turned hy the wnrm gears, 
operated from the front ])aiiel, the (*ains 
make <*ontaet with the plungers; the <*oni- 
hinations having been laboriously workctl 
out to connect the double tuning condensers 
to the four fixed coils in the ])roper t>rdcr 
to givt* the seven wavelength ranges men¬ 
tioned. 'fliis swit(*h itiea is the n*snlt of 


and is the simplest, most reliable and nn>st 
etVieient scheme yet eoneeivetl for the pur- 
po.se. 'I'he capacity between contacts lias 
been reduced to a minimum, and the los.ses 
are .so slight as to be negligible. 

'I'he etfeetiveiie.ss of this switching stunt 
is simply great. Von sit down to the “I'ni- 
versal” and snap on the switch; then yon 
can sweep liaek ami forth from low waves 
to high waves (piieklv and eomfortahly, with- 
t»nt wn*stliiig with recalcitrant coils and 
loose sliiehl cans. If one waveband seems 
dead, yon turn in a second to another; 
there is always something to lie heard, at 
any time. 

'I'he eight coils n.sed in the “Uni versa I" 
are wound in the factory, assembled in place 
on the edges of the switch housings, and 
wired properly to the eontaet.s. The rest 
of the wiring, to be done by the indivitliial 
pnrelia.ser, is no more complicated than that 
of an ordinary plug-in coil outfit. 'I'he .set 
is a sure-fire outfit, and will work the first 
time it is turned on. So long as the earns 
are not disturbed, no trouble will develop, 
for the setjiienee of the eoiineetions is worki*d 
out very thoroughly and exactly. 

'I'he following parts values are used in 
this chassis; (*J, Cfi, ('7, C9, 0.2-inf.; 

C't, .(HtU.Vmf.; i'H, .iHHlJ.'i-inf.; C’lO, .0(M)0t- 
mf.; Cll, .Ol-rnf.; C'lJ, CVi, O.fi-nif.; (’14, 
.U(i-mf.; (M5, Cl(», CIT, l.O-mf.; ('IH, Clf), 
:i mf.; C20, 2 nif.; i'21, C'2*2, U-l-nif., buffer 
eondenser.s. 'I'lie ri*sistors measure: Ul, K’J, 
t50 ohms; ICI, U !>, 1(17, 20 olims; 1(5, 2 
megs.; I(li, I(M, 2,000 ohms; 1(7, V^'Uieg.; 1(9, 
1(10, ohms; 1(1], 1(12, KlJ, 1(11 eoni- 

pri.se tlu! regular voltage* elivider; 1(15, out¬ 
put lo.sser; 1(10, 1,(KK) ohms. Itesi.stor 1(10 
is the regenenition control. 

'I'he “lhnv(*r.sar* is available with or with- 
<»iit a <*abinet. 'I'lie t*abjm*t that is regularly 
sii])plted is a plain, liandsotiu* walnut affair, 
and will not tletraet from the a]»pearanee of 
any home. It might be .said that the adv(*nt 
of this re(*eiver marks the graduation of the 
short-wave set from the ee*llar or attic te» 
the respectability of a living-room aeee.ssory. 
It is a really fine broadcast receiver ami, 
tlioiigli it does md have the .sensitivity or 
knife-like .selectivity of regular broadcast 
sets using iniilti-stage scn*eii-grid U.F. am¬ 
plification, it is .satisfactory for average 
home cntertaiiuneiit. It has an excellent 
audio .system, which may he used with a 
phonograph ]>u*k-iip, as ex])lained before. 
It is a set that will jirodnec endless hours 
of diversion, for the po.ssihilities of the short 
waves are iiiiliniitetl. 'I'here are many hun¬ 
dreds of stations of different kinds to he 
listened to, ami a new thrill awaits the 
owner every time he tunes in. 

Initially, the “I'nivcr.sal Super-Wasp” M'ill 
be an an-.\.C. job, for various line-voltages 
between 110 and 240 and for 5()-(i0 cycles 
only. A battery model is definitely seln*d- 
ided for production, however, and will he 
designetl to use eitiicr *01A type tubes 
lighted from a storage battery or ”(0 typi 
tubes on dry cells. 'I'he battery set will 
have all tin* distinctive features of the A.('. 
model. 


c 
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Tone Control? 

(Continuetf from 586) 

remove noise Imve resulted in the cliniina- 
ti«M of some <»t the hiffli fretjneiifies. 'The 
sideluiud limit it ion luis nlso resulted in the 
mininiixatioM of tlie upper audio fretpien- 
eies. riie inusii Ml insl rnm«‘iits within the 
Unowledjre of the average imlividnal are 
t:lu»se wliieh produ(‘e fundamental torn** be¬ 
low the upper limits t>f the normal audio 
ran^e. I’lie popular type of niusie. lisliaied 
to by most ])eople for many years, has been 
that in wliieh the h»w tones predominate, 
'riie telephone has caused people to com¬ 
prehend speech despite the absence of the 
very hi^h audio freqneneies, and to appreci¬ 
ate the piasence of the h»w tones. In faet, 
everythinjr has favored the low tones and the 
inajority of the people are not conscious ot 
the hi^hs. 

Whether or not the ))resent form of tone 
control Can he classed ms an improvement, 
is a siiltjeet open lt» iliscu.ssion. The tom*- 
Contr{»l system, \^•hel•(.■in the amplitude <»f 
the U}»per or lower audio repstiu* can he 
increased or deeicasetl at wilb consiituU.'S 
an improvcnicTit. 'I'he present-day form of 
tone coid rol by ca]>aeity or <*a]>acity-r<*sis- 
tance units, was use<l back in and 

ami is therefore not new. It introduces dis¬ 
tortion. but it otfei'S the advantajrc of pei- 
mittin^ a chanp* in re]>roduetion to satisfy 
the (hsircs of that trenumdous imitdier of 
p<*oph* who jMcfei' low tones and dislike 
hijrh tones, Cerlaii; typ<s of cheese may 
seem loo odoriferous to many ])cople and 
atfend their fine sensibilities while hiindreals 
of th<»nsands find such cheese ]»lea.sln^ to 
their palates. 

(.\nd the moral is. we pia’suiue, that the 
successful cheese nicr<‘hant makes his profit 
hy furnishing his customers with the flavors 
and odors which they prefer, without rcfrard 
to the brands which he puts on his own 
table. Or, as the ohl Itmnan saitl. f>e ott.'id- 
hus non e.<f (Us intton<ln m: that is, tastes 
are not to he dispnteil about, but satisfied. 

■LUiUor.) 


Operating Notes 

(Continned from pa</e 587) 

usual arranp'Mient; a filter clioke is used 
in ca<‘li si<le of flu* line, in addition to the 
si»eaker field, wliieb is in tlie ncffative line. 

An open “ioO.ddO-olun leak resistor, between 
tlie secondary of the lasi audio I l aiisformcr 
and “If ’’ in the Uadiohi ‘Mid** super, has 
been fonnd the cause of iiicpnlar re p rot In e- 
tion; its position is indicated hy R in h'i^. 

In the \ ietor *’ni\-l5" phono eomhination 
model, a hum which is exceedingly <li!liculi 
to contend with may he encountered. The 
fact tlial '2li-type tnhes are nsi-il may fur¬ 
nish the avciaL^e Service Man with an alihi; 
however, the hum due to these tubes sliould 
he hardly noli cable, and may he emisidered 
ncj;ligihlr. ^Ihe first step is to he sure that 
every lube is perfect; the '15s or the '2T^ 
if of low emission or ^^•lssy, will cause a 
loud hiun. The hum balancer .should he re^- 
nhited in the usual manner. Some reeeivtns 
of this iiHidel w(‘re released wilhout the liy- 
pass eomlenser eonnected across the first 
filter eholcr, which appears in the later 


THE NEW 1931 

TROUBLE SHOOTER'S MANUAL 

Hy JOHN F. RIDER 

is now being printed and will be ready for distribution early in March. 

The tremendous ground covered by this book cannot be described 
in an advertisement. It is the most complete that is possible to com¬ 
pile. It includes practically all receivers, power amplifiers, eliminators 
and public address systems produced since 1920. The majority of 
popular kit receivers manufactured since 1920 are also included. 

A feature of this book is that trouble shooting data is complete with 
electrical values, color code, socket data and voltage data!! Chassis 
layouts!! 

More than 800 pages and more than 1500 diagrams. Loose Leaf. 
Mounted in a beautiful leatherette binder. 

Nothing that we can say in this advertisement will show the value of 
this book. It w'ill save you many hours and dollars or labor. Send 
for descriptive literature. 

800 pages. More than 1500 diagrams. Size SYz x 11 in. 

Price, ^5.00 


OTHER BOOKS BY JOHN F. RIDER 

Practical Testing Systems. 147 pages. 5 x 7^2 
Practical Radio Repairing Hints. 262 pages. 6 x 9 in. 
Mathematics of Radio. 127 pages. SYz x 11 in. 


TWO NEW BOOKS NOW BEING PRINTED 

Ohm’s Law'. 96 pages. 5 x 7 in. 

Peculiarities in Commercial Receivers. 


^ 1.00 

2.00 

2.00 


128 pages 


^ 1.00 

1.00 


RADIO TREATISE CO., Inc. 

1440 Broadway .... New York City 
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The New AMPERITE for electric 
radio improves reception-makes 

tubes last longer. Eliminates dit> 
turbing line voltage fluctuations. 
No tadio can be modern without it. 

y{MP£RlTE {Q n>oraHon 
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Sel/-Adjusting 


Xew. C4»iii|»lc<4. 
ELECTRAn 
CATAEOC 


36 of helpful information 

on Radio Resistors. Voltage Con* 
irols anti Amplifiers — for manu¬ 
facturers. service men anti ck* 
perimenters. 

Adiircts Dept. RC‘4. £n. 

close tOc, (statnps or coin) 
for rnailiug cost, 

\7^ *Vai-icK SU Nesw Yoi»K. N.Y. 
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' )>ro(ln(‘t: if this is Inckin^, it sliouid bc 
supplircl (Kipr. V). A «‘jiparity of onr-half 
to niH‘ Tnicrofariid will do. If the* luiiii still 
prrsisls, rxaniiiu* tho phoiio-radio switfh; 
the two sen^ws holding th<‘ liber waslu'rs and 
the eontaet springs tojrtdher may have 
h»ose?n‘d under viluation. If so, tighten 
these serews linniy. 

Intermittent reception, in /iMiith •‘Models; 

I 10 , 11 and 12,’’ was formerly very p<‘rplexinj^ 
to sonic Servif*e Men, ()n<* s<*t would work 
well for some htnirs and then, seeniinjrl>' 
without cause, it would start and stoji spas- 
niodieally. As .soon as It was touelu-d, 
reecptioii lieeamc norma] a^ain. For this 
reason, it sei*nH‘d iinpossilde to locate* the 
trouble. h'vcry eonipom*nt te.stcd eorrc<‘t; 
tubes were* (‘banjxed to no avail, e<»ndenser 
plates wen* cheeked for ali^rninent, and all 
bypa.ss condensers wi’re t<*.sted for leaks, 
Uouncin;r nnd .strikin^r the .set would not 
ean.se the I rouble to reappear; and the 
trouble continued to be mysterious, Tlu‘n 
the (*hassis was placed on the floor and all 
wires wen* ]mlled, in an effort to locate the 
loose eontaet. At last, wlH*n a hold was 
taki'Ti oil the set to turn it to another posi¬ 
tion, a Service Man nninti^ntionally laid hold 
of the blockinir (‘ondenser of the rcsi.stance- 
(’onplctl sla;re; ami the set bejran to act 
spasinodii'ally a^rain, 

'rbis i-omlenser is riveted to the cba.ssis; 
when it was removed, it was found that 
part of the foil was not <‘ompletcIy i‘ovcr<*d 
with pitch, and vibration of the (*ha.ssis 
would .short the (*ondi;n.scr. On some .set.s, 
while this took plma*, tlu* reception was only 
impaired by the shortiii;*- of flic ^riil .side 
of the condenser. M‘ith the plate .side 
shorted, nreption was entir»*ly cut out. 'Fhe 
remedy is replacement with an I).l-mf. coii- 
ilen.ser, or tapiiifr and insnlatinfx the orijr- 
inal eoni}>onent .so that a .short cannot occur 
aprain. (See Fifr. 5). 


; Service Men*s Notebooks 

i (Couthtuvil from poijf' 580) 

I wa.s, however, a .short between hijfh ]>oten- 
j tial and jrronml, which was traced to tin* 
I .socket of the pow<‘r tube—one of tlu* sub- 
pa n<*l type, universally ii.seil by manufactnr- 
e?\s. And .someone bad ii.sed a(‘id-.solder 
when rephuaiiK a socket which he had 
deemed defective. 


UNUSUAL INTERFERENCE 
By R, W. Watson 

yXTh'.R FEH h'XCF.** noise's can be* traced 
1 to miexpc‘i*ted place.s. Such wa.s the 
case with a new \'ic*tor which 1 was callc’d 
in to .servic*e; a tt'crilic' noi.sc* bad suddenly 
de\elopi‘d in what wa.s ii.sually a very cpiiet 
I location. \ tpiick preliminary ch<*i*k of the 
I sc't nwealed that the trouble was not in the* 
I instninient it.self, while a portable supi'r- 
hc*t very cpiiekly dcterniined that the inte r- 
! fc'rc'iice was extremc'ly local. Followin^r the 
I routine indic’atial by niy (indin^.s, 1 bejran a 
I c*bc*ek of the* lifrht bulbs which were buriiinp: 
at the time. The trouble was in almost the 
tir.st one turned out; it was on the point of 
burning out and was arc'in^. A new bull)— 
and cwerytliinir was okey. 

In an Audiola sereen-^rrid set, which the 
owiu‘r said iiiijrht operate properly for an 
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iiulrlinitr jHTiod, hnt wnuUI nit nut; tlir 
|H‘rnliiir t’sirt w;is that it wnnhi cniiu* on loud 
aud iioniud when tlie rln-tric rrfrijr<‘riitor 
in his liouu* switrhnl mu Mett^r rfadin^rs 
tif all voitn;r<’S wnn* takni in my lalinratory 
and tidies were <-arefnily cheeked; no ai»- 
nonnal eondition eonld lie detected. After 
a niinnte inspeetieni of ea<‘h and eve'rv piece 
eif apparatus had .systeniatieaiiy pnmrded 
to tile tliird U.K. coil, the low-pote ntial eiiel 
of the seeemdary winelinjr was feninel to he 
entirelv se*vere*d; the niels e»f the* hreikeui 
wive were* held in jdaec, aiiel in partial eein- 
taet, l»y the (*olle»elion witli wldeh tlie oedl 
was ce>ate*d, 

’Fhe eiwner of a /enith se*t repeirted that 
it faded hadly, hnt snapjnnjr ele-e-trie switches 
in the reieini ini|jflit hrinpr it ha(‘k to neiriiial 
vedume. Tlie fault was tminel in a defective 
grul suppres.Mir. 


POLICE SIGNAL INTERFERENCE 
By J. R. Steen 

j \VAS teild hy a lueniher e>f the police 
1 force*, em ehxtrical luaiiitenanee duty, 
that he had a hlinker, on a certain eeirner, 
whic*h ke*pt a wenuan awake at nijrht hy 
flashiiifr thronjrh he r winelow, 1 eliel ne>t se e 
anv way to reunedv this, if she eliel ne»t wish 
to pull down her shaele; hnt he we nt ein tei 
sav that other familie*s eennplained the 
hlinker interfere*el with their radios. 

I te*.steel the ineden*, with a re-e-eiver in 
the .same* reioni: e‘onm*<*te*el a e*e»n- 

dense*r aereiss the inake -and-hreak e*enitaels; 
eeiniieete'd twe» l-mf. e*onelense*rs aero.ss the 
line* in .serie‘.s, with the eeiniinon terminal to 
jrreuind; .shie*lele*el the motor's input leaels 
anel the motor. .Ml this ele*e*re*a.sed the in¬ 
ter fere*nee einly .slifrhtly. 

A little more rxpe*rime*nt .sheiwe*el that a 
.sinjrle 1-nif. eon<lense*r across the line*, i/ 
thf' /feec/.< md itiota thoii 

ohoul un iiirh Unnj, would eoiiipletc*ly eiit 
out interferi*nce fVeim the* hlinker ineitor. 
It was also found that was just as 

p»od as the larjrer e*apae*ity across the niakc- 
and-hrc*ak e*ontae‘t.s. 

Testing Equipment 

{Cotitiinted fnpni pdffe 592) 
strne tion of the tester. .\ (*oni]>le*te .seheniatie 
elraw in^r (Ki|r. 1) and i»anel layenit (Ki|r. 2) 
are pven. Of iiartie*u|ar im]>ortan(*e* are* the 
exact leieations e»f the* te>|x;rle switehes, whic*h 
will he elescrihed at jr»‘c*atei* leii|rth. 1 he* 
followiiifr parts an* nc*e*ele*el to t*e»nstrnct the 
analvzer; e*arryiTijr ea.se; pane*l; 0-1 D.C. 
inillianiineter A; (»-:>-15-150 A.C. triple-raiijre 
voltmeter V; six teijrjrle .switches; five S.P. 
1).'!'. thre*e-(*onla(*t tofrjrh* swite*hes; ne(*es- 
sary re sistors (se*e diaLvam) ; a TY seuket; 
rX and l Y ada]>te*rs; ten fe*et of (i-wire 
e*ah|e*; a test plnjr (*ompose*d of holder and 
TY tnhe* hase; nine hinelinjr posts, test Ic-ad.s, 
hardware*, hookn}i wire, etc*. 

As .state*cl he*fore*, the* l«»irjrle switehc*.s are 
the heart of the e*irc*uit. (’h>se* ohservanc*e 
must he jfivc*n to the* pane*l layout and the 
.sedicniatic* diafrram, in order to wire the 
switehes in their proper terminals and 
positions. \Vlu*n all to^rfrU* .switches are 
thrown to the left, all the mete rs are in the 
‘hifT’ or standard position; this is indie*ated 
in the diagram as the top jiosition. Tlirow*- 
jng the toggles to the right, and in certain 


eoiuhinations w’ith e*ae*h other, ]U*oehie*e*s the* 
prope*r eire*nit e*onne*e*tions. \Vlie*n the*y are* 
thrown in the* prope*r se*epM*nc*c*, it is pos¬ 
sible to obtain the desired readings. 

I*'e»r example*, we* wish to te.st a .soekc*t 
n.sing a ’27 tube*; for filaiiie*nt voltage*, we 
throw’ S-1 to the right (that l.s, the :i-volt 
iiielei* tap). For jilate eiiri*e*nt imlic‘ation, 
we throw* S-5 to the right, and then S-I to 
the left for the* l(M^-mill. s(*alc*, and close S-^k 
If the* tuhe* draw*s less than 10 mills., th<*n 
S-f may he* thrown to the right side. 

For all plate*-eurre*nt readings, he certain 
that S-5 is thrown first; for otherwLse the? 
full plate voltage will he impressed on the 
milliammeter and the* iiiete*r may Ik* serioiisly 
daiuag(*d. Before making other grid or 
plate voltage te*.sts, return sw*itc*ht*s S-:i and 
S-5 to the left or standard ]>eKsitions; being 
e*areful that S-.‘l is rc*turiu*d fir.st. 

'To obtain grid-voltage re*a(liiigs, move S-O 
to the right; then u.se* S-10 for the lO-volt 
range* or S-11 for 100-volt .se*alc*. As c*au- 
tioiic*d hefort*, rc*turn all switc*hc*s to the 
“off” position before j)roc*c*eding with further 
tests. 

h’eir plate*- voltage rc*adings, throw* eitlicr 
S-K or S-7; ehoie*e depeiieling on whether 
the 250- nr the* 500-volt .se*alc*, respe(*tive*ly, 
is re*epiire*d. 

For sere‘e*n-grid veillage tc*sts, throw S-2 
to the* right and use the plate-veiltage swite'h 
S-H for iiuH(*ation. Before inserting a ser<*e*n- 
grid tube*, open S-9, so that the c‘ontn»l grid 
w'ill not he sliorte*d to the se*re*en-grid. 

I'or (*ontimiity anel re*sistane*e te*sl.s, test 
le*aels are* eoiine*e‘te*d to BP-2 and BP-5, For 
e*xternal milliammetee c*onnc*(*tion.s, use* BP-1 
and BP-K, tlirow'ing the* miUiamme*ter 
sw’ite*lu*s as previously de*.se*rihc*d. lu fact, 
for all c*xternal nie*asun*mc*nts the ]>roi>c*r 
toggle’s mu.st he* put in the c’orreet positions 
hefcn*c* tests c*an he made*. 

F.xterna! voltage measurcMuents can he 
made hy using BP-5 and BP-0, with grid 
sw'itc’h throw*!!, fe»r 10 and 100 volts. For 
250 and 5lHI volt.s, throw ]»late* .switches, and 
c’onnect to BP-5 and BP-K. riie hinding 
post.s for 0 or 15 volts .\.C. are BP-0 and 
BP-7. The A.C'. line voltage* e*an he* tested 
tiy terminals BP-O anel BP-1 whie’li are eon- 
neeted to the 150 ,\.C. volt range*. A fle*x- 
ihh* wire, with a e*ontrol-grid e*aji e’oime*etor 
is attached at BlMl, wlien te*sting with 22t 
or 222 tnhc'.s. 

Ue*memhe*r to throw* all swdtehe*s hae*k 
to the “oft*” po.sition before making other 
te*sts; and you need not fi*ar luirning out 
the* meter. The* .sw*it<*li arrange*m(*nts are 
only a matter of praetie*e and are soon ]H*r- 
formed aiiteniiatie*all>“. 

The autliors have* e*on.striu*teel sc’veral of 
the.se insi nniie’iits whie*h are now in servie*e, 
and performing in a ve*i*y satisfae*tory man¬ 
ner. Servic’c* Me*n who <*onstnu’t this aiialy- 
y.e*r will he w“e*ll ]>h*ased with the result.s. 

'I'lie value’s of the* ]iarts indie*alt*el in Fig. 
1 are: Bl, 10,(M)0 ohms; U2. |<KMMU) ohms; 
HO. 2.50,(MH> ohms; UL 5(MM>00 ohms; U5, 
ohm.s; R(», shunt for 100-ma. scale (.se*e* 
te*xt) 0.0-ohm; U7, shimt for 10-ma. 0 1/0 
olnns; the* arrange*ment of the switc’hes listed 
is obvious. 

'I'lie Ic’aels repre*.sente*d hy the hold hhie*k 
lines in the* diagram, w“hie*h e*arry he*avie*r 
current, should he of No. 14, or larger 
w’ire. 


“building, test¬ 
ing and repairing 
radio sets 


\nriL 


BaWflUi: 

TJUlJH&q- 

wnsiiB- 


T HK thrvv viduuifs nf ihU I.ibnu*}' e»ver the entire- 
flfh! ♦tf hiiiblinir. ivpainMi; and ‘ truuMe-sliootiiip** 
on modern radio ree.-e?ivt*r8. The Library ia up-to- 
the-minute ill oveiy* respect and is based on the very 
latest elfvelopinenis in ihe design and naanufacture 
of cKiuipmont. The rapidly-growing interest in 
short-wave reception is thoroughly eoVer*Hi in a eoin- 
plete section which deals with the construction of 
this type of apparatus. 

Radio 

Construction 

Library 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty, Univeriily Exteniion, Maisactiusetts Department 
of Eelucation 

Three Volumes — 993 Pages, 6x9 
561 Illustrations 

VOLUME I: presents the fumlaiiR’iital principles of 
radio so ch*arly ami simply that anyone of awrage- 
training will be able to read, understand and apply 
llieni. In one chapter ahnie, it gives actual 'Vorking 
drawings and lists of materials for the constructkm 
of eight typical sets. 

VOLUME II: feilly discusses all of the ele-mentaiy' 
j principles of radio construction and repair. An e‘x- 
i platiutioii of the iieces.sar}* steps for ytrouble- 
sliooting/' n'pairing. servicing and constructing radio 
wts sncc<-88fully. Practical data is also given on 
niteiitia systems, battery eliiniiiaiors. loud ^peake^s, 
chmv*’t>, etc. 

VOLUME 111: covers tlie essential principles under¬ 
lying the operatioti of vacuum tubes in as non¬ 
technical a manner as is consistent with acciir.icy. 
It discusses the c^mstniction. action, reactivation, 
testing and use of vaenuin tubes; and an interesting 
section iy dcvot»*d to remote control of iialustrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 

This Library* Is not only a thorough liome-Rtiidy 
course, hut a handy means of reference for the ino^ 
experiencfnl radio experimenter, repair man. and radio 
‘ihop-owner. To these men, as well as to those w*ho 
desire to ailvance in the radio profession, this offer 
of a 10 days* Fn*c Examinatioti is made. 

Simply clip, fill in, and mail this coupon 
McGRAW-HlLL 

F_R _E £ _ - 

r McGRAW-HtLL BOOK COMPANY. INC.. I 

I 370 Seventh Avenue. New York. | 

I nenlUnien:—Send me Ihe new llAPIO rONSTHT’C- I 
I TION LlllU.MlY, alt charges prepnid. for 10 days* | 
• Free Ktamlnation. If satisfactory I wilt send ll.fJO I 
I In 10 days, and J2.00 a month until f7,50 has been . 
! iiaid. If nut »anted I «tilt n-tii-ii the set at your | 
I expense. | 

I Name . | 

I Home .\ddreas . | 

I City and State . | 

j Position . I 

j Name of Company .RC-4-31 | 

I (WRITE PLAINLY AND FILL (N ALL LINES! j 
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MAKE Your Own 
Home-Recording Outfit 



USE A SKINDERVIKEN 
BUTTON 


This Microphone Unit is the Heart 
of Home-Recording 

With a SKINDERVIKEN microphone 
button you can make a powerful HANJ^- 
MICROl'HONE — one of the essential 
parts in any home-rccordinf? outfit. 

The HAND-MICROPHONE will 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified — 
simply by connecting the HAND-MICRO- 
J*HONE, throuj^h a plug-in adapter to the * 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono¬ 
graph pick-up connected to the “loud 
speaker” binding posts of the set, and thus | 
may be made to register on any pre¬ 
grooved phonograph record. | 

The “play back” is accomplished by con- ' 
necting the pick-up in place of the HAND- i 
MICROPHONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, you inav connect the 
SKINDERVIKEN H.^ND - MICRO- 
i‘HONE direct to the recorder (the “pick¬ 
up ’ with a recording needle) through a 
transformer. 

Full details supplied with everv SKTN- 
DERVIKEN button. including diagrams, 
drawings and instructions. 

These wonderful little SKTNDER- 
VTKEN microphone buttons may be used 
for hundreds of uses, such as: 


RADIO AMPLIFIER 

DETECTAPHONE 

STETHOSCOPE 

microphone 


PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


95c EACH Two for $I.T5 

12-PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 


EVERV AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use devetooed for this unit 
and accepted and published by us, 

SEND NO MONEY 

'N’hcn thf» postman delivers your order you pay him 
for wh.itever yoTi have ordered, plus a few cents 
post.ijfc, 

(ran.ada and Foreifrn: cash with orders) 


PRESS GUILD. Inc.. nr.-im 

16 Murray St.. New York, N, Y. 

Plrnse mutt me at once as many of the following Itenos 
as I have Indicated. 

... .Skindenrlkcn Transmitter T^nfls at Wc. for 1; $1.75 
for 2; $2.00 for .1: $3.20 for 4. 

When dptPvprcd T wUl pay the postman the cost of the 
Itcrn^ spcrlflcd plus postage. 

Name ... 


Addre« 


Supreme *‘Model 19*’ Tube Checker 

{Confinupif from 593) 


trsting e(}iiipirK'nt available, and the tube.s 
were tested iimler actual uiieration. 'I’hrough 
this procedure, fairly tiefinite limits for 
operative tubes have been made available. 

The table reproduced here gives the jtanel 
markings for all tubes on which tlin^e read¬ 
ings are employed. The first column gives 
plate current, which is read on the HO-mil. 
s<‘ale of the meter unless the value is le.ss 
than 8 mil.s.; in whi(*b case the 8-mil. .st^ale 
button is depressed for a elo.ser reading. 
If the plate current reading (at zero grid) 
is not greatly in excess of the first figure 
shown in the readings on the panel (Col. I), 
the tube may be elas.sed as operable, if it 
will conform to the other test reading liinit.s. 
I'he plate current with negative l»ias (about 
3\*.) is n‘ad on the meter when the “tJrid 
liias” push-button is depressed. If tlii.s 
reading is not than the .second figure 

.shown in the markings on the panel (Col. 
II), the tube uiuler test is operable, pro¬ 
vided it conforms to the other two liniit.s. 

'Hie third figure .shown in the panel read¬ 
ings, opjmsite the type of tiihe (('ol. Ill) 
is the “Change,” representing the difference 
between the “Elate Current” and the “Elate 
Current witli Negative Dias.” If this change 
is not less than the limiting figure given, 
the tube under test may he cla.ssed as oper¬ 
able, provided it conforms to the other two 
liinit.s. 

A Typical Test 

'I’o make the above .still clearer, an actual 
te.st will be given as an ill lustration. Sup- 
po.sf that it is desired to test a ’2i-type 
screen-grid tube; this is iilaeed in the 5- 
])rong socket, de.signated for ’21, ’27, and 
t8t tubes. The tube elieeker is eonneeted 
to any ordinary eyele 10()-120-volt A.C. 

power .su])])ly, by means of a detachable ruh- 
ber-eovered cable furnislied for this purpose. 
A sluirt eonnect(»r, with pin i)lug on one 
end and eoiitrol-grid clip on the other, is 
then jihigged into the ja(‘k on the jianel 
marked “Cont. Grid,” and the clip is 
fastened to the cap of the tube. 

'Hie “On-Off” toggle switch is thrown to 
the operating po.sition, and the tube is al¬ 
lowed to attain its full working tempera¬ 
ture. Ill order to read the ])late current 
of the .sercfii-grid tube, it is neees.sary to 
press the red push-button marked “Screen- 
Grid—^’8(1,” Since the reading obtained is 
less than 8 mil.s., tlie “S-mil. Seale” button 
is also dejires.sed. 

In the ease of the tube under test, a 
reading of 2.(i is obtained. Com]uinng this 
with the ideal “Elate ('urrent” reading of 
3, it is seen that the obtained reading 
d<«‘S not exceed the ideal; and hence the 
next test is made. 'Hiis is obtained by 
holding down both “Screen Grid-*80“ and 
“8-mil. Seale” buttons while dejm^ssing the 
“(irid 'Fe.st” button. 'Hie reading obtained 
on the tube being cheeked is 1.3; since this 
is greater than the second ideal reading, 
th<* tube again eonforms to requirements. 

By subtracting the second reading from 
the first, we obtain 1.3 as the “Change.’’ 
Since this is greater than the ideal limiting 
figure, the tiihe has eon formed to all re¬ 
quirements and is accepted as a satisfactory 
tnhe. 



( I ) 

(H) 

(IH) 

Change 

'f ube 

I’latf 

Current with 

ill 

Type 

Current 

“—” Bias 

Current 


8.0 

2.0 

O.t 

’10 

10.0 

5.0 

1.6 

’12-A 

It.O 

1.0 

1.5 

’20 

6.0 

3.0 

0.1 

’22 

3.2 

1.0 

0.3 

’2t 

3.0 

0.8 

1.0 

’26 

8.0 

3.6 

1.0 

’27 

8.0 

3.0 

l.t 

’30 

6.5 

2.1 

0.3 

’31 

13.0 

5.0 

0.2 

’32 

3.0 

1.0 

0.8 

’to 

1.0 

0.5 

0.1 

't5 

21.0 

12.0 

M 

’50 

2(i.0 

12.0 

1.0 

’71-A 

30.0 

12.0 

1.0 

’99 

3.0 

1.0 

0.1 

182-B 

25.f) 

12.0 

1.5 

183 

:«).0 

22.0 

2.0 

181 

7.0 

2.5 

1.0 

’80 

10.0 

Second 

Elate 

40.0 


’81 

35.0 




While the foregoing de.scription may seem 
somewhat involveil, the actual perfornianee 
of the test is siiiqilicity itself and, ordi¬ 
narily, takes le.ss than a minute to complete. 
The current is snapped on, the two required 
readings ,are taken as soon as the tube 
is warmed up, comparison is made with the 
readings stamped on the panel—and the test 
is finished. 

In the ea.se of a ’71A or a similar tube, 
having a comparatively high pbite-eurreiit 
reading, the only push-button used is the 
”Grid 'I’est” button. In te.sting an ’80 type 
tube, the reading on the meter after the tiilie 
reaches o]>erating tenqieratlire is tlie plate 
Current of one j»late. 'Hie other plate read¬ 
ing is obtained by pres.siiig the “Sereen 
Grid—8f)” button. 'Hie rea<Ungs of botli 
plates of full-wave rectifiers should not he 
less than the i»ancl markings “lo.” 'Hiis 
represents a niiniiinini; and liiglier readings 
indicate proportionately better - quality 
tube.s. A marked difference between tlie 
readings on the two plates may aeeount for 
bum or di.stortion; and sneli tubes should 
he earefully observed in actual oj)eration. 

The Checker as a Salesman 

A niimher of methods have heim .suggested 
and are heiiig used for increasing sales 
with the tube ebeeker. Among the.se are 
free testing of tiilu's for eiistoiiiiTS* jironii- 
nent di.splav of the tester on the counter 
to create interest and inspire eonfidenee, 
combination sale.s-service ealls to cheek up 
tlie condition of tubes in ii.se in the eustoiii- 
er.s* home, etc. Many other sales-producing 
jilans are eon.staiitly being evolved. 

One dealer lias adopted the }>lan of using 
his “Model 19” to educate his clientele to 
the fine jmint.s of tube pureha.sing; he di.s- 
plays above his eounter a large chart show¬ 
ing the ideal limiting readings contained in 
the table. When a tube is pureha.sed, the 
readings obtained on the tube checker are 
plainly marked on a dated label, which is 
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Service Man’s HANDYBOOK 

WITH ADDENDA DATA SHEETS 


T his new hook contain, a tremendous 
amount of the most important data 
of every kind — several hundred 
illustrations, wiring diajirams, charts, on 
every conceivable subject pertaininjJ to 
radio sets, tubes, etc. The book is live 
**meat** from start to finish, and contains 
only practical information on which ever>' 
radio man can cash in immediately. 

Just to j{ive you a few subjects contained 
in the book, we mention the following: 


Prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 
Operating notes for Service Men 
Service Men's data 

Servicing automobile radio installations 
Curing man*made static 
Causes and cure of radio interference 
Notes on repairing power units 
Constructional data on laboratory equip* 
ment 


A portable radio testing laboratory' 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 



$2:00 PER COPY 


GERNSBACK PUBLICATIONS. INC.. ItX. Ul 

96-98 Park Place. New York City, N. Y. 

Gtrntlemen; 

As per your special oflrer. I enclose hcrcwllh icrnitlance of $ 2.00 (t*iina<1a anil 
forpian $2.2ri» «hlcli na.v< the enihv aiiinimt on your new hiH>k eiitltlnl RAlilO 
SKKVIOK H.WDYIlOOlv with .\ddcnda Data Sheei-. In Ioo>flcuf form. 

dc<iciib<'<l ill H.VDlO-CliAFT. 


Name 


The Foremost Radio Service Authorities Have 
Contributed to This Book 


C. W. PALMKR 
LEON L. ADELMAN 
SYLVAN HARRIS 
BERTRAM M. FREEH 


(JEO. C. MILLER 
II LIUS r.. ALEVES 
L. \V. TH K 
PAI L L. WELKER 


11. WEILER 
J. E. HEINES 
F. R. BRIS TOW 
and many others 


A NEW DEPARTURE 

E very service Man, every radio man, every 
radio experimenter and every radio pro¬ 
fessional makes his own notes, draws his own cir¬ 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN’S HANDYBOOK has been 
made in loose-leaf form. There are supp lied w ith 
this book 48 special ledtjer pa per patjes, sq uare 
ruled on both sides so that you can take a leaf and 

place it ii'liet’ever you ivish, and icr tte on it your 

oiL-n data. If you wish, you can also cut out data 
from other publications and paste it on the sheet— 
placing it in its proper position in the loose-leaf 
book. 

The total number of pages is 200 and the book con¬ 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced. The book is of the 
large size, 9x12 inches, and is in the same loose- 
leaf form as the OFFICIAL RADIO SERVICE MANUAL, 
It has a semi-flcxible cover with gold stamping. 


MAIL COUPON TODAY 


CH> and ^ la t 
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The hotels on this and opposite page are patronized by the Radio 
Trade. Make them your headquarters. 


HOT€ L 

UDITODIUM 

Opposite Clevelands 
$ 15.000,000 
Public Auditorium 

300 CLEAN MODERN ROOMS 



Each with bath 

200^050^^^ 

I JLw • m 


NO PARKING 
WORRIES 
HERE 

7 garages 

AT THE HOTEL 
W.HBT^ON 

Manaytr 


EAST SIXTH AT ST CLAIR AVE* 

CL€V€LAND 



Around the corner from the 
Little Church around the Corner 


Hotel Seville 



MADISON AVENUE 
& 29th Street 

A hotel of distinction and comfort, 
within walking distance of shopping 
and amusement centers. Five minutes 
from Times Square, Pennsylvania Sta¬ 
tion and Grand Central Terminal. 


Room 
and Bath 


$^.00 


Per 

Day Up 


Convenient to all 
points of interest 


picstrcl Dll tlie tube. The enstDiiier is then 
able to rheck tlie.sr readings with those on 
the eliart. A.'^ <i result of this frank method 
of (loin^r 1 nisi ness, this d eider's iiveriige 
weekly tnl»e .sales Iiitve iiierea.setl lOB per 
eent. siiiee the iiistiillation of the tube 
elie<’ker. In f;iet, tiilie .sitles in one ehain 
of stores hiive been so stirnnhited that the 
owner is nipidly eleiirin^r out bis stock of 
r;idio set.s jind speciali/.iiifr on tiilics only; 
Jind the nmst iiroiiiineiit display is a tulie 
elicckcr! 

1 be Modtd 19 is aViiilabh* in two tvpes: 
ii eimnter iiiodtd and a portable model; the 
latter comes etpiipped with ;i lid, earryinj< 
biiiidle and detiieliiible ciible. 'I'Ih* lid is 
inouiited on slip hiiifre.s, st) tliiit it (‘an be 
readily ivmoved; hence the porliible model 
(‘an iil.so he used as it counter instrinneiit. 
'riic meelianie;d constrnetitm of both tvpes 
is identicid. The ".Model 19" {‘lieeker weijrhs 
only f) pounds: its dinnaisions are x9 

i/'H" X h It is hon.sed in a selecteU 

hardwood walnnt-tinisbed ea.se, which is 
pnietieally inde.strnetibb*. In the event of 
a(‘eident. this riifr^ed lionsin^r ortVrs ma.vi- 
iiium protection to the instrinrient assembly. 


Service Man’s Forum 

(Continuett from 589) 

lind the One, I ht‘lieve I e;in prove what 
Seems to h<* la<*kinpr in some of oiir self- 
ado])ted hrethren. 

I (ertainly In lieve in every word Mr. Foil 
said nncler “tmod Ihisine.ss * Methods." Mr. 
I*oIi, let’s liear more from vou. 

Haj)i<>-Cha>'t is certainly covering a much 
needed field and I, for one, appre(aate its 
services. May it eontimie on and on. 

Xkwiicmx C. Kkv, 
Uockdnie, Texan. 


HARD TO SWALLOW 
hifititr , Hadio-Uraft; 

1 have just read the F(‘hrnary issue, and 
I would like to .say a few words in n^jrards 
to the letter .sliown, from The (leiieral 
Motors Uorp. First of ;,1K i.s„‘t it f„nny 
how some of tlie.se lar^re (‘orjMirations trv to 
"hog" everything they (vu,:- As .soon as I 
had read the letter and their Wav of looking 
at the .situation, I eanie to the eoiiehi.sion 
that tlaw were all wet. 

Suppose tliat yon wanted a (L.M. Radio 
and nothing el.se would do. Vo„ piir(‘hase 
the set from your local ilealer. have it in¬ 
stalled, use it for a period of ahont six or 
eight months, tlien tronlile develop.s. Von 
semi for the dealer’s Service .Man. lie mav 
do the Joh, heean.se he had [»een instructed 
hy the iiy\. .service hook: hut. this man 
may do other things that are to the tli.slike 
of the eiistonier (things that I have run 
aero.ss, such as rough handling, and letting 
tools .serateli tin* ealiinet, or tin* .soldering 
iron may a(‘<*idently fall upon a nice m‘w 
rug, all throiigh careless working). Xo mat¬ 
ter how well a man may know his work, I 
h.nve svn\ th(‘ni get cande.ss. 'Phen, right 
off the '*iiat," the (‘iistoiiier turns “.sour" 
and usually another imle|»eiident St^rvict* 
.Man of good repntation is the next one 
(‘ailed. The first thing he will sav, if he 
wants to he truthful, is: “I have no notes 
nn your particular svi, as the G..M. Corp 
holds i.n to them." IR. may say that lie 
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will try to locate the trouble, but at a 
jrreiitcr expense to the customer than if be 
were able to jro to w<>rk i»n the st‘t M'itb 
notes for each inodel anil circuit. 

Now I ilo not know whether or not 1 have 
taken the ri^^ht attitude (»r not; but it is 
jiiy way of loijhinj; at the* situation. 1 started 
in radio when crystal sets were the “rap-/' 
and have always tried to keep up with the 
newer thinj^s in Hadio. I am a proud owner 
t»f the Ofticial Hadio Service Manual; and 
also a subscriber to the supplements, and 
a rejfular reader of H Aiuo-t'KAi-M-, ‘riiis 
iuafra/.ine certalidy has the Service Men at 
heart, and I know tlmt many of them benclit 
by your wide variety of articles. 'J'his is 
the first letter that I have written to you 
because as a rule I try to .shim writing; 
letters; but this Just stuck in my ’‘('raw," 
and I tbouf^ht you niijrht like to bear sonie- 
nnt>\s opinion on tiu* matter. 

Haci. W. Mkykhs, 

407 Wiihuft Street 
Phihuhfph in. Pen no. 


Hints to Manufacturers 

{i’tmttuned from pope 00.’!) 

the chassis fits the coinpartincnt so tijjbtly, 
would add very little expense, 

Donaj.o Maxwkm, 

112 Fopette Street, 

Vhorlesttm^ IT. I’o, 


DESIGNATED SOCKETS 

W ITH the advent of tin* luidti-sta^c 
Miperbetcrodyne, additional problems 
are presented to the Service Man and trou¬ 
ble-shooter in sub-panel endeavors. .^Iy hint 
is for the indication of the tube numbers at 
the bidtoio of the .socket, as an aid toward 
rapid work, .Moreover, additional help 
would lie pven by niarkinff the .stap*s (lUE, 
.Mod., Ose. 21K, etc.) at the top as well as 
the bottom of the .socket. 

1‘'hank I)k Makio, 

Ottk Street, 
Yonkers, .V, )’, 


EASIER CONNECTIONS 

M VNt'K.VC'ri’HHHS of radio jiarts 
could make biffjrer holes in the lu;^s 
of rlieo.stats, potentiometcr.s, conden.ser.s, etc., 
so that a nut and holt can be used, if de¬ 
sired, instead of .solderinjr. If the hole be 
11/(it", a No. (> dry-cell terminal can be 
iLsed as a bindin/r ]>ost. I have found this 
handy in experimental hookups and also of 
u.se when .servicing. In a “battery-operated" 
di.strict, facilities for .soldcrinj; arc not al¬ 
ways available. 

.1, K, Krrcrnx. 
.tlert litnf. It, (\, Cototdo, 


H,\TTERY SETS—EXTERNAL 
AUTOMATIC CONTROL 

I SLOCilCS’l' that all radio manufacturers 
tin the ends of the hook-up cables u.seil 
on battery .sets; ahso tliat they fasten the 
instructions, for connect in jr the batteries 
in.side the set, so that tliey will not be lost. 

rhat .some radio manufacturer ])Ut out an 
autoniatie volume control which can be con¬ 
nected to any of the .sets now in u.se. 

Pai.mkk St.^ocm, 
linker, So. hnkotn. 


Hotel Directory of the Radio Trade 



' JS/EW II 

ennoreIIail 

145 EAST ST. NewYorhCity 




GYMNASIUM 
SWIMMING POOL 
SOCIAL ACTIVITIES 
SPACIOUS LOUNGES 


SINGLE UP 

ROOMS 

mtk BATH^ 2 ^ J. • 

SPECIAL >^NEW 

WEEKLY RATES ^^YORK'S 

SINGLE ^SOS VP // 

oovBurw-uP '/^ooROOM- 

mCLVB HOTEL 
Meft & Wom&i 


CEO.TURKEL-MOR. 




ATLANTIC CITY, N J. 


"SOUTH OF THE 
MASON-DIXON LINE" 
is but another way of saying 
"Hospitality" 

HOTEL LUDY 

South Carolina Avenue at the Boardwalk 

Atlantic City’s Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dlxon Line 
Its RATES are as PLEASING as its hospitality 
$5 up Daily — American Plan — $30 up Weekly 
$2.50 up Dally — European Plan 
Fireproof Garage Attached 
R, B. LUDY, M.D. 


SERVICE MEN —DEALERS 

A few minutes of your time NOW. spent in reeding the inter¬ 
esting announcement of the OFFICIAL RADIO SERVICE 
MANUAL which appears on page 615 of this issue, might 
save you hours of time in servicing in the future. Every 
dealer, Service Man and custom set builder should have a 
copy at his disposal. 
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HOTEL CUMBERLAND 


54th Street and Broadway 



New York City 



3 Minutes to Times Square 


< 

j 

Close to Everywhere—but Removed 


1 

from the Noise and Clamor 



A modern fireiiroof hotel with 



every modern hotel convenience. 


\ 

Within walkiiif^ distance of the¬ 


J 

atres, shops and business sections. 


DAILY RATES: Room and Bath, $2 and $3 per day 


Special Weekly Rates 


Under the Personal Management of Joseph Goulet 


formerly of Hotel Woodstock, New York City 


FREE CATALOG FROM ANY RAILROAD DEPOT 



sniKKrar 

Wl WH>^p ^ 4 .14 tW 

■J-r«HCVrt >7^ ,i IXO ,i^ 

«** mm Mk. 4-1- ■P'd rd . Twr, k-au 
l^tdl J■ hI<*4 ai l kiri-^ 

Ip^nfkfl- W^l HMi a I. . , 

IHtOlteATCJl 

KOT^L GlliOH 

t.i.MBiinkwm- rrurubric ilP^TiR 

I nil ATI 4 . 


WeCCOME to 

NEW YORK and 
^Aotel 

(%VERTVOR 

nOJNTON 

3|>'ST.-»7'“AVE. 

o^pox/z^PENNA. R.R.STATION 

&- 


1200 Rooms each 
with Bath, Servi- 
dor and Circulat¬ 
ing Ice Water, 
also Radio 
Provisions 


roOMahoBATH*5°°UP 



O N Page 627 you will find an interesting announce* 
ment of the RADIO SERVICE MAN’S HANDY- 
BOOK with addenda data sheets. It takes but a few 
minutes to read of the full particulars about this new 
book. 


Recent Tube Design 

(Cf/nthitfed fnnn }t 0 4je 

p:ri(l biiis higher than is (aiiivcnient in most 
reeeivers, a eoinjiromise was eftVcted hy the 
il<‘sign of tlie “551/’ whh'li may he used as 
u replacement for the ’2h with a higher 
grid liias (15 to :id volts), uotained as be¬ 
fore by tin* use of a proper resistor value 
in tlie eatlmde return lead. It is estiiiiateil 
that, in a rei'tnver employing automatic i>r 
remote vobune control, the range of control 
over the amplification of the reeeiveil signal 
will l»e multiplied by a factor of *25. With 
sueli eipiipment, the use of a “lo(*al-distance” 
switch should he superfluous. 

The “551,” with a plate voltage of 180 
ami sen*en-grid voltage* of f)(l, has normally 
tlie same* jilate resistaiur and mutual ctm- 
diu*taiu‘C as the Its plate current is 

alH»ut a third higher (5.5 milliamps). It 
will, however, endure twenty-five times a.s 
iiiiieli signal voltage, bt‘fore disb»rtion 

is reaehetl, as the ’’it; and its “cross-talk” 
fai*tor, at the maximum, is but ""M/c of that 
of the latter tube. 'I’be fear that this aetit>n, 
permitting limited emii.ssion fn»m the heated 
(‘athmle, might sbtu-ten the life of that ele¬ 
ment, has been negatived s«i far in the en- 
tluraiUT tests of the tube. 

Direct-From-Line Heating 

In the light-soeket type of receiving .sets, 
which has lieen standard for the past few 
year.s, the principal effort has been devoletl 
to tihtaining inaxiimnn results from the IIU- 
volt, (iO-eVidi' A.(\ maiii.s. which .serve the 
majority «»f eiistoiners in the I’nited State.s. 
'riie step-up transformer, supplying platt* 
current thnmgli a rectifier, and tlie step- 
down transformer, furnishing low-vcdtage, 
bigh-eurn*nt (ilameiits with unn‘t‘tified cur¬ 
rent for heating, have been praeti(‘ally uni¬ 
versal. 'Pubes have been designetl for raw 
.\.C. operation <>n 15, 5, 5, 2*/. anti 

li/o vtilts, with different types (»f eomiee- 
titui. Ilt»wevt‘r, a large number t»f prosjiee- 
tive electri(‘ stff t»wner.s, who,si* house-lighting 
facilities are not always in aeeordaiiee with 
the aixive standaril, have profited compara¬ 
tively little hy the atlvanee in receiver 
design. 

I'or stuiie years, bowtwt'r, tme lal>t)ratt>ry 
has hetai jtroseeuting rt‘searelies in the ide.t 
t»f ]H't»dueiug tubes for t)peiation from the 
ht»nse eurrent witiumt the intervention of a 
transft)riuei'; ami it is imw aiirumneed Ijv 
the makt‘r,s, the I.estein C't>rporatit>n of 
.\nieriea, that tliret* stieh types ;ire ready 
for th(‘ market, with others to follow. 'I'he.se 
may be o)u*rated from either .\.C\ or l)A\ 
maiii.s, as tin* beating eft’eets are praetieally 
ccpdvalent. 

As in the 2*'.-volt tuix's now st) exten¬ 
sively u.sed, the cathode is heatvd indirectly 
by a tungsten filanxait, whieb is eh‘etrieaily 
is<»lated from an oxide-eoated eathode. ’1‘iie 
arrangement of the el(*etr»Mle is, 4if ciuirse, 
standard luMter, (‘athode, grid and pl.ite. 
'Plu* filam<*nt is wound upon an insulating 
(ana* in non-indm tive fasluon to b*.ssen hum. 
'Pile parts are substantial in formation, and 
.som(*wh.it largt*r tlian in the usual tube de¬ 
sign (Fig. 5.). Wbib* this inereas(*s int(*r- 
el<*ment eapaeity, it also r(*du(a*s the plate 
impcdaiua* .and iiieia*a.ses the inntual I'on- 
duetaiua*; this may he seen by <a>mparing 
the averagt* values b(*low with tho.se of the 
standard ’12A and 45 tubes: 
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tiufi- i/ir hvaii-r i-Uimuts in tin- n'utcr. 


])iir|Hisr): amplifi¬ 
cation factor H,!}; plate impedance, 
ohms: nmtiial «-otuhietane(‘ I rulis- 

torted mitpnt in niilliwatls, at fMl volts, W>; 
volts, IfMl: ISO volts, 500. 

*’*l’vpr 1<4S’* (}>o\vcr tuhe): aniplilieathm 
faitor miitiiai eonduetanee from 2,(i<)0 

to 3,000. 'riie output at ISO \olts plate, 
with a 31.5-volt ;;ri(l bias, is 1,250 milli¬ 
watts: at 250 >olts jilate, with 5<t volts tin 
the jrrid, it is 2,000. 

A fnll-wa\<* rectifier, also emplovin^ an 
iiufireetlv-heated eatloah*, is hein;; put in 
production, and it is stated that a screen- 
;;rid tuhe with a ••jim” of 500 (theoretical) 
and a mutual conduetaiu’e frcmi 1,500 to 
1,S00 mieromhos, is iindcrp»in;jr lahoratorv 
tests. Siru’i* th<* only value to he changed 
for ojo ratitm from hijrher or lower xolta^es 
is that of the lieater filament, 32- and 22(J- 
volt tubes will .dso h<' availahle. 

One of the ntost inter(*stiii;i- possihilities. 
for city dwi'llcrs, is that of the devehipinent 
«if a reeeis er «i]M*rahh* ecpndly well on I >.C. 
nr A.O. lijrht lines snpplyinjr 110 volts. With 
the lattiT, it would he nece.ssary, of course, 
to em}doy a reefili<‘r and filter in the plate 
\oltajre lead: hid tilings of smh hijrh mutual 
<*onductaiice, partieidarly in the power stajr**, 
will readily furnish ^ood output volume. 
A hi^h line-voltaic, in this ca.se, would he 
an as.set. 

3*he tubes deserihed are rciularly maiiu- 
faetured with standard I A’ ha.se.s. For the 
ptirpo.se of cic trifyiui hattery-iiMulel .set.s, 
however, the adapter type illustrated in Kii* 
.\ is al.so made, with a four-proni base, 
and the heater eonnectitms at one side. The 
harnes.s, the insula tini sleeves of which 
appear at tme side, affortls the ne<’cssary 
eonneetions from tin* tuhe to the liiht .socket 
without distilrhiui the set's wiriui: only 
one filament proiii is <*oniM'cted irdo the re¬ 
ceiver’s circuit. 'rims any of the tubes 
(especially the power staic) may h«* wireil 
for socket operation without disturhini the 
ot Iters, 


A SELENIUM DRY RECTIFIER 


T HK co]tper-o.\ide type introduced by 
Westinihoii.se (*M{ecto\,” etc.) is the 
best known of tlu* dry-metallic rectifiers, 
used in radio wtirk to obtain tlirect cur¬ 
rent from an alttunatiiii .source. .\not her, 
however, whicli lias just been introduced by 
a Cerniati inventor, employs the mm-metal- 
lie element selenium for the jtiirpose. 


As in tdher dry rectifiers, a stack of com¬ 
pound di.scs is built up on a central holt, 
and (‘omprcssetl by a nut (Fii. 1). Kach 
unit cojitains two j octal lie layers between 
which is tlcpositcd a layer t»f selenium, whieh 
has been specially tr«*atc<l imtil it at*tpiircs 
a crystalline st rmdure: iti which state it has 
hiih unilateral conductivity. 

The unit.s shown in cro.s.s-scction in Kijr. L 
arc flared for greater stren^rth, and to aid 
in co(»lin^: wa.shcrs .scjiaratc them and help 
to jrivc more nniforni tcnsu»n. 'I'lic .selenium 
is jHotcctcd from the air by the metallic 
enverinjr on each sitle; and the action of the 
rectifier will not he weakened by exposure 
for a con.sidcrahle time to tem]M*rattires tip 
to 212^ F. As the temperature rises, so 
docs the resistance, furnishing automatic 
protection a^rainst overload. 

hat cl I element will support readily a volt¬ 
aic of 20 NNithoiit hreakin;; tiown; hut in 
practice tin* rectifier is dcsipictl for 5 volts 
on each di.se. 'riu* di.scs may he lar;rc <>r 
small; and the a.s.s«‘inl>ly may he wired, like 
other rectifiers, for half- or full Wave r(‘ctifl¬ 
ea t ion. Fijr. 2 shows two el c men Is con- 
neeted to a t ransfttriiier .secondary, for 
char;rin;r a small stora^rc battery. For plati* 
supply and ^rid hia.s, it is necessary tinly to 
u.sc a snfHcictit nunihcr of elements with the 
jtniper filter .system. 



//<i M /i uium riu fifivr is o /orrj^u 


Radio Tanks 

(("fffi/iintf't/ from fHUie tiOl) 
transmitting; eluinnel of far ;rreater width 
than that needet! for the actual relay signals. 
Tlu* complexity of the controls woidil he 
greatly increased if it were neee.ssary to 
train and si^ht friiiis by television. 

Ilowever, for the piirpose.s, say, of tear¬ 
ing down tihstaeles sneli as wire, the jmsi- 
tions of which were known, *ir of serving as 
land torj)edoe.s to convey exjdosives to de.sig- 
nated spot.s, we may snppo.st* that stieh ma¬ 
chines might reatlily lie maile; and that 
tliey might l)e operated over comparatively 
.^liort raiige.s, by oh.servers who were able 
to follow their eotirs«*s directly. 'Fhe wliole 
re.solves it.self, froio the military standpoint, 
into a (piestion of value.s; in whieh men arc 
con.sidcrcd as supplies to he cxpcndcti, and 
in whicli their <‘Ost may he Ic.ss than that 
of complicatet) machinery, while tlicir aliility 
to fmudion nn(h*r the most trying eonditions 
Is Ic.ss tleli(*at«*. At pre.scnt prit'es tif roliot.s, 
the .sohlier is soniewliat less expensive, as 
well as more rugg<*«I and versatile. 

(Vrtain other prohicins arise, in the mul¬ 
tiplication of radki tran.sniitters whicli would 



Clarostat Tone Control 

Panel Mounting Type 

Service Men tnstalt tone control right on 
l►aneI of any receiver, ilrill one hole, run two 
w iff s—that's all. 

kegularly supplied without wire or adap¬ 
ters—l..ist Price 

^1.80. 

Extra for pair 
of adapters and 
flexible wire 
50c. 


CLAROSTAT 
MFC. CO,, Inc. 

285 No. 6th St. 
Brooklyn, N* Y« 


ELECTRIFY YOUR 
RADIO FOR ONL 

Why discard yoarpresent irood set when yoa 
can electrify It for only $6.86. and banish the 
expense of buying new "B’* batteriesT 



annoyance and 



Over 15(MM)0 Townsend 
“IF* Power UnitHiii Use 

HiMiki-d up tn a few minults. Cse 
name tulpr*—no rhanKcs. Works on 
.Y.C. (any rjxlel or D.C. You'll lie 
aiiuizrd at ihe Iniprovement In re- 
f-o]itlnn. Send name anil address 
to4lay for full details, proof and Free 
Trial Offer. 

TOWNSEND LABORATORIES 
423 W. Superior Street Chicago. Itlinoia 


Situfy Radio ia. 

CAWA.D/V 


CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street ... Toronto 


ALUMINUM BOX SHIELDS 

Iteautifut shier dip finlsli—x ft x r,, $1.87; 6 x 10 x 7. 
iimnitor alxe. $.*l.x .'i x knncke<l>down roll slilelil. 
$1 00. \\*e make any size to order. 

Three ronlari tnpRle switch. 2ftr.: resistani-e uire for 
finiltlpilers and stiunts accurately inaiie and i-hi‘f-kcil on 
Wheatstone Itrldpe — price reasonahle. 

•‘BUDDY” Test Prod 

.tlways sharp imlntcd, usini? - ■ 

TdionoKniph neetfles, 4-ft. wires. 

Npailc nr iihone Ups. (‘ninrrd 
nipples identify earh lead, 7.'ic. 
each. 

We s|ieciali7.e In radio i>art* 
exclusively—parts fiirnhhed for | 
any kit In any magazine. 

Please include sufficient post- I* 

age for parcel post _ 

BLAN. THE RADIO MAN~ 

89 Cortiandt St. Dept. RC-43I New York. N. Y. 



Bronze Dial Gable 

lvi«ii I siiiuily on lianil — save (Ime and money. 
M»cclal Inw prices fur .Senh-c Men anil Dealers. 
r»0-f! coll 7i foot 10()-f(. coll, .'ic. foot 

J'iO-ft cidl'4c; font ’’.00.ft roll 3c foot 

Standard .dxe u^cd hy leadinx mannfncUirers of radio 
sets having drum type dials. Mailed C.O.D. Address 
MULLINS DIAL CABLE 

134 So. Mason Ave. Chicago, IIL 


PATENTS — TRADE MARKS 

.MI ca.seji submitted given (lersonal attenllon hy 
members of the firm. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 

t*Qtcnt Law Offices 

475 OURAY BLDG.. WASHINGTON. D. C. 


Write for Free Guide Book, 
“HOW TO OBTAIN A 
PATENT’* and Record ot 
odel or sketch and deacrip- 
tion of your Invention for our Free Opinion whether it 
cotnea within Patent Offltje Rules. K.VDIO and KLKC- 
TRICAL Cnsea a Specialtv. f^romPt. Rfficient Service* 
PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO.. 923 - 9th, Washington, D.C. 


PATENTS 

Invention Blank. Send i 
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39,000 


RADIO MEN 
CANT BE WRONG! 



In every Home 
every Repair Shop 
every Radio Store 
every Laboratory 
every Library 


2nd Edition 


$3.98 

Fostaite 
Prepaid 
{Canada and 
joret'gn add 
35c. postage) 


S. Gernsback’s 
Radio Encyclopedia id edition 


T HIS I»ook not n dictionary, but a true 
Radio Knc>cloiH*dia. cnveritin Radio from A to 
Z. It the first standard work ever pnblislieil 
in America attempting to classify idpbalietlcally the 
con 111 less words ns^d In this liijildy special izccl 
science of Radio. ‘fhe Encyclopedia was lirst 
issued in 1927. The \olnnie olTered iiotc is the 
Secu.nu Eiiition. greatly enlarged and improved. 



S. GCRNSBACK CORPORATION 
98 Park Place. New York, N. Y. 

Kiiiilly st'iul me one enpv of ihe 
S. tJeriHliiU-k's Radio KiicVoloiiedlii. 
with for ttlihh Mill are to ^enlI me the hiKik | 

postpalil. lKori‘l«n and t'ansola add 3V. l•vlla.> If . 
(iie I Mink doe'i nni ( onie ii|i to my extiectalions, cir in | 
not as represented, I tan return it. and ha\o my iinmey ■ 
refunded in full. j 


I 

Second Kdillon of i 
I enclose hen*- * 


Name . 
Address 
City.... 


SUte. 


. , I 

.... I 

ttC-4 1, 


Every page is replete with illustrations; a vast 
ntiniber of tables and charts have licen added. In 
many instances, the definitions have been rewritten 
to coiiftiini to new clevelopnietits and new material 
has been added whieh makes the book twice the 
size of the lirst edition. 

The Encyclofiedia cont.aitis definitiotis of every 
wuril and phrase used in the entire Ratliti art— 
every circuit, part and apparatus, formula, abbrevia- 
tion, outfit. luvesMiry, etc., is thoronglily exjdained. 
The entire Ixiok is written in everyday English, 
easily understood hy anyone. 

The Radio Encyclopedia is published in one 
volume, liouiicl in semi-IlexiIde reel morocco keratid, 
.size 9 -X 12 inches and gcdd-stamiicd cover. Heavy 
ledger stock is tiseil and the loo^e-leaf construction 
enables new’ materia! to l>c added periodically, 

39,000 men bought the first edition! 


be required. Modern radio eijuijuiicnt fur 
ariiiit's comprises an enormous number of 
unit.s. A bebl ariiiy concentrates, into a 
limited area, more transmitters than tlicro 
are broadeasters in the whole I'nitetl States. 
T'o increase the number, even by the use of 
ultra-short waves, creates additional jirob- 
lems of interference. 

It is true that the ultra-short waves— 
below five meters—liave myriads of chan¬ 
nels, and that their interference area is 
limited. Nc\erthele.ss, these waves are .so 
sharply retleeted, by the surface of the 
ground anti other ohstaele.s, that they (‘an 
liardly he received out of the direct line of 
vision. We may, of course, assume, for 
each radio tank so (‘ontrolletl, an airplane 
which would keep it in tin* fo(‘us of a di¬ 
rectional ^iiidin^ beam; hut the airplaiu‘, 
•SO tit‘d down, would he limited in its move¬ 
ments and a tar;ret for hi^h-an^le artillery 
lire as well as for speedy combat planes. 

Design of Tank Radio Sets 

Never til el es.s, radio work is being carried 
on with tanks and motorized artillery and 
special .services in all armies, inelutling oiir 
own. We are en.ahhu! to present, by eourte.sy 
of the Signal Corps of the L. S. Army, pic¬ 
tures of the etpiipnient which it has designed 
for work in tanks. 

As to the apparatus it.self, technical de¬ 
tails of tlie circuits have not been releasetl, 
though the radio man may tpiiekly giie.s.s a 
few of the more evident points. 'Lhe equip¬ 
ment shown is siihjceted to wliat is, per- 
hajKS, the .severest te.st wbieh any radio 
materia! will undergo in actual .service. We 
may eoiiqiare conditions to tho.se of a trans¬ 
mitter and receiver which are being operated 
while being rolletl from the top of a .stair- 
ca.se to the bottom and hack. The containers 
are heavily eiisluoned with rubber on tlie 
outside to take up tlie sucee.ssive .shocks, 
wlii(‘li arc violent even where a tank has 
.smooth going. 

'J'lu* wavelength range covered is not 
slated: hut it is probable that more than 
one .short-wave hand may he u.scd. It is 
not customary to equii) every tank with a 
transmitter, since they usually move in 
fleets nr stpiadrons uiuler united eominand, 
wlii‘n employed in maneuvers or action. 

The shortness of the fle.xihle aerial, j)ro- 
triiding from the turret's cap in the first 
picture, indicates a wave j>nssih|y around 
ten meters (it is stated that the British 
army uses a pproxiii lately an eight-meter 
wavelength in recent etpiipnient). 

T*he tank is, by its nature, eoiiipletely 
shielded; so that an externa! aerial is needed, 
while tlie hotly of the inaeliine serves as a 
eounteri»oise or ground. ‘i*he aerial is made 
flexible, so that it will not lie broken or 
swept away by obstacles ovcrheatl. Long- 
range reception is not necessary, or even 
desirable, since most of the signalling is 
intt‘ndt‘tl only for the unit iiiulcr one coni- 
inand. 

An interesting feature of the apparatus 
shown is that it serves al.so for phone eoiu- 
iitiinieatioii htdween different coinpartiiients 
of the tank where, it may ht* imagined, a 
high volume of sound is neee.s.sary to make 
it.self heard above the eontinual hanging. 
Jarring and crashing attendant on oj>cration 
under even the most favorable circum¬ 
stances. 


V 




f 





















April, 19.11 


R A D I O - G R A F T 


633 




Perfect Quality , 

{Continneii from 008) 

ainplifinit uitif iisFil in tlu* Riulio ch.inncl, 
prod HITS ;iri fffrct .similar to pii.sh-piill in 
Ciu li .sta^c. 

'I’hc rcirivrr itsclt presents little siniiijirity 
to tlM‘ ordinary home radio apparatus in 
appearance; tlioufili it is not unlike the in¬ 
stallations iiscil with the power-aiiiplilier 
pnhlie- address systems hen*, i lie entire ap¬ 
paratus is moimtial in a larjre, Inj^h metal 
rack, lit ted with shields, which .serves also 
for protection aj^ainst the hi;;h voltap\s de¬ 
veloped; and it is fitted with mitomatie 
safety switches. Any unit may l»e removed 
for adjustment. A separate reetilier is ! 
provideil tor the power stajre.s, which take ^ 
tlu* hi^h-voltajre outjnit of two lialf-wave 
riiereiiry-vapor tnhes, 'riie set is fused, in 
about twenty leads; and flexible metal tub¬ 
ing shields the wiring thormighly. 

The Circuit Itself 

The receiver ami the power supply them- | 
selves are .shown in Fig. 1; for eonvenienee, 
and to avoid a iiia/.e of lines, the inteiinedi- 
ate connections are shown in l*’ig. 'l‘hongh 
the whole is far from simple, it is not so 
complieated, after all, as the rentier’s first 
impression. Let ns analyze it; 

At first glance, this eirciiit will seem to 
consist of nothing hut tubes, re.sistiU'.s, and 
condensers. Some of these components are 
coupling units; hut most of them are used 
for filtering, Kaeli filter re.sistor is hy- 
j»as.sed by a fixed conden.ser of the correct 
value to meet engineers* ,s]»eeifications. 

If the ri'ader will carefully examine the ^ 
diagram, it will soon he found that the cir¬ 
cuit resolves it,self into no more than a re¬ 
ceiver ineorjM)rating a single stage of .screen- 
grid H.K. amplification (tubes VIA and 
VIU) ami a detector circuit (tubes V‘2A 
and V2U), followed by three stages of re- 
si.staiiee-eapaeity eoujded A.K. amplification. 
The first of these ii.ses tuties with a “mu*’ 
of 10 (V:iA, V*{U), followed by a stage of 
low-gain amplification using 10-watt tubes 
(\'L\, \*tll), and a power stage comprising 
two higli-power (75-watt) tube.s. The last 
have a “ 1011 ” of 5, and recpiire a plate po¬ 
tential of 1,000 volts (tubes V5A and V5B), 

Methods of Checking 
'rhe plate mirrent to VIA may be checked 
by plugging a milliaiiimeter into the Jack 
JI, and noting the reading as the •l•00-ohm 
cathode bias jmteiitionieter is adjusted; the 
performaiuH' is repeated for tube \*1I5, Jack 
d’i then being called into service, i’he twii 
grid-eireiiit ]>otentiom<*ters control the in- 
]»nt.s of the.se tubes, to prevent overload due 
to the great strength of the locals. 

\ similar halaneing procedure may he 
followed for the deteidor tnhes V‘2.\ ami 
\’‘2n. .Jacks ,I.‘l and .14- indicate ciirrent.s, 
as determined hy the settings of the plate 
eireuit*s variable resistors (.since the gri*l 
leak return is directly to the cathodes of 
the iieater-typ(‘ tuhe.s, there is no cathode 
resi.stor available to control the plati* cur¬ 
rent; lienee the use of the.se plate-eireuit 
series re.sistors). The cathodes of the.se tnties 
are returned to a center-tapped jiotimtio- 
jneter in shunt acro.ss their filaments. 

The A.K. outputs of the detectors are i 
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THESE MONEY SAVING BARGAINS ARE TYPICAL OF 
THE MANY SENSATIONAL RADIO VALUES THAT WE 
OFFER IN OUR MONTHLY BARGAIN BULLETINS. SEND 
FOR YOUR FREE COPY NOW. USE COUPON BELOW. 



Original Faetory Sealed Cartons 


nr.i. i. n' V n rt." in Mil- |1II^||.|IU11 with A 2.SII nttllkr. KolsU*r liyi 


For ruilo, phonographs, public 
aihlrc'S systems fur lecture nnil 
coiirert Halls nriil stiuiII aiiilH 
sniKe< iKlng the 
lynamlc .Speaker to 
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Price 


$10.95 

A ^ Less Tub 


KOLSTER 245 Push-Pull POWER AMPLIFIER 
and MATCHED KOLSTER DYNAMIC 
SPEAKER 


CAN BE USED WITH ANY TUNER 


KOLSTER SPEAKER 

KiiiilnrK^tl wlili a highly ^^ensUlre oversize tiiaBiict and a 
ilrlvliig unit that Is oiio of the finest, the Kolsler responds 
liisliintly tu the fuluteal litipiihc. It falthrull) reiirofliiees 
biMh \Mlfe and ordieMia from ilio faintest whisper lo tile 
fullest \uluiiie of a br.iys hand. 

Diiiiensluns: Ilelglit. 11 Int-hes; width, 11 Inches; depth. 6 % 
Inches. 
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.\-ltox Filter rnil . 1.95 

Tele rad . dgo 

Peerless AlU’ Power Traii'Iiiniier . 4,75 

.Melofotilc Speaker« . 2.50 

Zenith l*ower TraM->lomicr . 2^95 

Shield. Cap and Rase (aei of .! ]|0 

Ceiitralab Twin Polctif loineier . 50 

Soldering liuii .. 

.\utuniatIc Voltage Contrfd . *50 

I'ldted Kleitrle .Motor and Turntable . 7.95 

Pliileo IWcr Tran-.rurjiier . 2.95 

Ue.\ Cundeiiser lUor-k (Part .\o. . 1,50 

Vh tor Ueiilareiiieiit fundeiiaer Ulia k . 2,25 

General .Ml-lhirpose Cumlen'er .25 

rtiih lUnamli- Power Sip. .. 6.50 

victor .\nc Power TransttpiiinTN . 2,75 

.\. F. Kelfonl Shielded Tr.iiisIoimer ti:itbp ‘ 2 - 11 .75 

Antenna Kit Guniplete . 55 

T-.strand Copipei Aerial Wire . ]|6 

(•p‘iiei!il Filament Swrtpli . 20 

Yaxtp'.v 2 <mii-olim Volume i'oiiirul . *45 

ImkHir Ulhhun .\iite<ma . 35 

Thoidarxiti Puwpt Transbpnnei (tm ^et^ ii'lng 

^ 22tL 22 :. 245. 2H0i . 2,75 

Twin Vohinie Cninript . 39 

Nil a hi Ihikelite .'Sockets . |0 

Ktiy Twin Field aJhl Sp. im< li . ,20 

Freed-FI-.emai III H-lNilnl .Swltcli ...20 

I 'eiitralali Volume t'ontrni (lU)Ou and IJmiOnhni i. .30 

Fn'shmaii Ita^Ket Weave T.ll F. CoiLs (set ul lU ,30 

Fle^llloan Output Transformer (r.iilip I ]<. 30 

Kxteiisiiin Coni for Dyn.miie .Sjiesiker ( 2 ii ft i.. .50 

.Xiiimlniim Shieldn, iH*r dor.. 75 

Knrr. Ka>rh Port Dials .40 

Franklin Power Tran-,., Type I7l.\ 2.65 

UHdi.irl Power Transhirnier. iri.\ and 21’. 3.95 

Victor liipiit ami OntiMit l'n'h-l*iill Tt.r -.Inttni r 1,50 
Ciiislo D>iiaemie .'Speaker eini^-ls ... . 2.75 

e.uo h S|)eiiker . 3.50 
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Diiinniit .Mt none l>r> Kllinhlator . 15.50 

Iminotif lK(i,\ol« |i Eliminator . 8.95 

jmriiioit Silent .\ Klimliiatur . 9.50 

.Stewart-Warner Itolary Snap SwitHi .15 


Itrundc-; Phones .. 1 25 

lie.X l.omU|>e:iker Itl.'t .4!25 

KoUter .Miigiietle Kd .Sp. t’hassiH .2^45 

Atwater Kent UeplaeeniePt Transtoriner ....... L50 

Sprague Midget Condenser. i>IU . 08 

.\.K. :i; Condenser IUo<-k Ueiilacemeiit . 3.95 

.\laji»lle U Klliiiiiiator t'ojiden^er lUotk . 2 95 

Viet or RedNtor . 95 

Italilwin Rhal I "nit . , ...... J 75 

!■’. A: il, t',i|ia«ity .\erial Fllniinator .!!!!!!!* ^75 

I.('A. ite^istOiolt No. 99 .. f,05 

P«.tter ^-mfd. Ky-I*.(s 8 t'onileii^or . ^25 

t’ni'iey ^-Mtd. i:,\-Pii-s Comieiiser .25 

All prices are F.O.B, New York City, transportation 
charges extr^ Specify whether you desire shipment 
by Freight. Express or Parcel Post, 20*/# cash must 
accompany all orders, balance C.O.D. Where full 
cash remittance is sent with order 2 *« discount may 
be deducted. All m-erchandise guaranteed to be 
exactly as represented. 
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SERVICE MEN 
WANTED EVERYWHERE 

^ I install and service all makes of sound reproducing systems, 
public address systems, etc. 

NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro-acoustical engineers located everywhere to install 
and service this equipment. 

If you are competent now, our organization needs you; if not, we can 
arrange to have you trained- Write us your present qualifications. 


USERS 

OF 

SOUND 

EQUIPMENT. 

write us. 

We 

have an 

electro-acoustical 

engineer 

near 

you available now to 

help you. 





MANUFACTURERS OF SOUND 
EQUIPMENT, you can join our or- 
ganiiation and reap the advaniaget of 
the largest and most comprehensive 
sound service men's organisation in the 
world. 


NATIONAL 

723 Seventh Avenue 


SOUND SERVICE BUREAU 

Dept. RC New York, N. Y. 


CLASSIFIED ADVERTISEMENTS 

Advertiscinctiis in this section are inserted at the cost of ten cents per word for each 
insertion—name, initial and address each count as one word. Cash should accompany all 
classified advertisements unless placed by a recognized advertising agency. No less than 
ten words are accepted. Advertising for the May issue .snould be received not later than 
March 7th. 


DETECTIVES 

DETECTIVES Earn Big Money, Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free, Write, George Wagner, 21%B Broadway, 


RADIO 


FORMULAS 


MAKE .\XD SELL your own products. We will 
furnish you any formulas. Write for our litera¬ 
ture. t 'heniical I institute, 19K Park Place, New 
York, N'. V. 


PERSONAL 


L.StWPK from yi»iir lonely existence! \'aluable 
intonnatioii free. Write today 1 Box 1^-M, 


I'ifHn, Ohio. 


SERVICE MEN, ATTE.NTION - Speakers re¬ 
wound, magnetized, retiaired, $2.00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors dujilicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 


KE.SIST.\X('ES. ('ondensers, Transformers. Choke ^ 
foils, etc. Write for .sensational low price list, 
Bronx Wholesale Radio Company, 5 West Tre- I 
niunt Avenue, Xew York, ' | 

SER\ I( E MEX—a plan that will boost your I 
earnings. .Send 25c, Radio Service, Colville. • 
W asbington. 


SONG WRITERS 

RfwiMMuiv Advance Royalty Payments, 

iiKiHG picnjRU N*'* 

j etc., (ally cspUiiicd n oar Free uutrac* 

I tivt book. Writers of Words or MuatC 
J far soafs nay sabmit ibeir work lor from 
'1r— n ~ -m mxamination ond odotce* Past ez<* 

' ^ poricBce aaaecessary. We reviae, cowpote* 

f arraage waste aad sccare Copyrigkts, 
t Oar Biodera wetkod taaraatecs approval* 

1 IVrffo Torfay—Newcomer Aasocialea* 

I 1678B Broadway* New York, N» Y* 

- —j SOMETHING DIFFERENT 

My$teryCigar Lighter' 

$25 A DAY 

Showing tills Srtentffle Marrcl to Men. 
Xew Frinelple of Iznlllon. What Makes 
li i.llht? No Flint or Friction. AH 
Guanintrrd. Sample with Sales Plan. 25c. 
Sample CJoM, Silver or Chromium Plated. 
$1.00. .4cents, \Vrlt 0 for Proposition. 

NEW METHOD MFC. CO. 

Desk SF-4. New Method Bldfl.. Bradford. Pa. 





ti; Orn FAID to 

anyone who 

PROVES THAT THIS IS 
not the actual photo of nu'self 
showing my suiieib pliysbiue 
and Ikmv the Rtms syaietn has 
increased my own lielglit to 
6 ft. 3 3-4 inches. Humlreds 
of Testimonials. Pllents up 
to 45 years old gain from I to 
6 inches In a few weeks 1! 

N® AppHances^N® Drugs—No Dieting, ROSS 
SYSTEM NEVER FAILS. Fee Ten DoM.rs 
Piet®. t'oiirlnrinK Testimony and Particulars 5 
f A«1- '*'*L!*.. ^ Ilia 11 a acro.-is 

Uie Atlantic." 6, MALCOLM ROSS, Height Speeialist, 
Scarborough, England, (P. 0. Box 15). 

^ToAnySuitr 

Double the life of your 
coat and vest with correctly 
matched pnnta. 100,000 patterns. 

Kvery r»ntr haml taiiored to your measure; 
no "readymades." thir match sent FREE for 
'your D. K. before pants are made. Fit Kuar- 
anleed. Send piece of cloth or vest today. 
SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street, Dept. 579, Chieag® 




On Page 627 you will find an interesting announcement about the RADIO 
SERVICE MAN’S HANDY BOOK with Addenda Data Sheets. It 
takes but a few minutes to read of the full particulars about this 
announcement. 


n»rnbjnt*d in tlu* output circuit, filtered by u 
fou])le of K.F. ehokes, by-]>nssed; and tlieii 
this A.K. fiuT^ry is ft-ti tbroiijrli a eoiiplinjr 
(Mindfiiser to tbc A.K. Jiinjililier \':L\; po- 
toiitiojiieter U1 preventing tube overload. 

The ]»late eurrents tt» these tubes deter- 
by the settiiifrs of two jrHil-bias jio- 
tentioiiieters are indicated on inilliainnieters 
plnirjred into the jacks J5 and J(i. (Note 
.V: the dotted leaf! is not shown in the ofH- 
eial (liajrraiii of the circuit, but seems de- 
si ra hi e. — TV rh ii irt* i Edi for.) 

{To be coiithtned in Muff H.xnio-CK.Arr.) 


Home-Made Intermediates 

{Continued from (109) 

out the Aiuperite, or in .some other \va\ 
ki’ep tlie tube from lijrlitinjr in that .stajre. 
.Vfljust tlie eondenser until you eannot luMr 
tlie .station, or, if it is a very stn»njr one, till 
Hie sijriial is wivikest. This must be (h»iie 
ri^lit; sinee the settinp; for best results is 
very critical. 

If the owner of a superheterodyne wishe.s 
to try my method, after makinjr the trans¬ 
formers, let him take out the j>otentiometer, 
and replace this control with a 50(M)(Hi-olim 
variable resistor (K2) in the jilate lead. 
*rhe jrrid h*ad which formerly ran to the 
pot**iitioinet(T now connects to “C' — 

If the intermediate fre(|ueney is eliaiipal 
jrreatly, however, it may be necessary to alter 
the number of turns on the iiseillator coil. 

1 say notliin^r about the frecpieney-eliaiijr- 
inj? .system; so mueh has been written about 
the superheterodyne, the Strob<ulym*, tlie I 'l- 
tradyne, etc., that it seems unneees.sary to 
|fo into a tliseii.sslon of that. The receiver 
which I ii.se has three Uemler eonden.sers 
with separate dials and ]ihijr-in c’oils for 
experimental purposes; thou|rh it woiibl be 
ea.sy to make one with hut two diaKs, and it 
can even be reduced to one station .selector. 
I would not have a receiver of this natiir<’ 
without a sta/re of tuned ratlio fre(|ueney 
alieail of the first detecdor. When reception 
eoiulitioiis were frootl, 1 c-ould tune in sta¬ 
tions almost anywhere in the country on 
jrnmnd alone; this is better than iisin^r the 
aerial abine without a irroitnd. The .set, 
however, is so thoronjrhly .shielded that even 
stntie eannot be received without antenna 
coiineet ions. 

Kven with V2o feet of aerial, it is possible 
to sejiarate the strongest .stations one re¬ 
ceives here, on their 10-ke. chaiineKs, with¬ 
out di.stortion, {The u'riter in toeoted in 
rentraf Minnenotn), 1 can tune out WUUO 
for eitlier \VH.\S or WUAl*. 

Since I am work in jr on low wavelenj* th.s, 
I ein)iloy two H.K, chokes in the jibite lead 
of the tuned U.F. stajre, and a varialile 
]>late resistor U1 in the freijueney-elianjrinjr 
stajre. 'Fhe switch SwV sliortiii^r the )rrid 
condenser and leak, and the top swjteli 
friviii|r a choice of jiositive or ne^rative bias 
are convenient, for ii.se with different tubes. 
In all but tlie detector and audio .sta/res, 
*99 tubes may be u.sed for economy of bat- 
tiTies; 1 employ M*2.\s for detector and first 
audio, (The article urns ^vritten before 2- 
xudt tuben became axmilahle: thene mlaht. 
advontaijeounhi he xtned inntead.) While the 
Volume niijrlit not be so strong, with the 
T)9s, I do not use the .second stage of audio 
for my house, as it gives too much volume. 
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Long-Wave Converter 

(Confitmed from patje (i07) 

The fixed eonch-nsers, the values of which 
app**ar in the text, are Aerovnx cartridge- 
type hy-pass condensers, for the larger ca¬ 
pacities. and '‘Mii’aniold" for the smaller; 
the fixed resistors are “Service** units, which 
are C4piip}>cd witli convenient pigtails for 
sohlcring them into circuit. 

An Optional Arranjtement 
Vor the experimenter with only two 
scrci‘n-grid tiilics on hand, there is given, 
as an alternative another circuit. Fig. 
this is ofl'ered hy Mr. It. I). Washhurne in 
consideration of the fact that not all screen- 
grid tubes exhibit the dynatron charactcT- 
istic to an extent sufficient to drive tin* long¬ 
wave tuned oscillatory circuit. Without re¬ 
course to the coniu'ctions shown in h'ig. ff, 
the experimenter in many cases may be com¬ 
pelled to try a niinibcr of screen-grid tubes 
in the oscillator po.sition. The remainiler 
of the circuit remains the same. 



Fi({. 3 

A rcarnntfjcmCHt of thr circuit of the oscillator 
I '2; LZ and LA arc the same as in Fig, 1, 


A Hartley c»scillator connection has been 
.selected here for the circuit of V2. 'I’here 
Ls no neetl to change the sockt't. if it is 
de.sireil to use the **21 in this posititui; it is 
iu‘ces.sary only to “.strap** the scnen-gritl 
to the plate, as shown, with a iuinper. It is 
etptally easy t(» n.sc a type **27 tube a*^ \'*2; 
in this ease, the “(!“ post of the tul>e .s*h*kct 
replaces the “cap'* connc<*tion; the strap 
from socket ]>ost “(i** to ]>ost “!*'* will not 
be employc<l. 'fhe h*»rn*yeomb lA is .slmwn 
center-tapped; then* will be little tlifficnlty 
in approximating the position of this connei*- 
tion. and making the tap. (’I'lu* only vs- 
.staitial to ob.serve is to scrap tlu* insulation 
off' only <ine turn, to tap. If s4»ldering pa.ste, 
or insulation char, is tiennitted to extend 
to two or three turns, the resulting losses 
may jirevent ciremit oscill.-ition.) 

If batti‘rics are used as the “H" .supply, 
it will be unnece.ssary to supply ovm* 
volts to the screen-grill of the il\ natron 
oscillator. 


INFORMATION BUREAU 

iCofitiuucd from f*aftc 614) 

The intt-ininli.'ito fn*i|Mt'ncic.s cnlihratcU on tin* 
iiscillator arc 1 / 6 , 172.5. 177..5 ami 180 kilocyclc.>«. 
'I’he I.l*. nut|iiit of the nscill.'itDr may 1m* smoothly 
varied; the vernier must he set at 50 to ohtain 
the ex.ict fnnHament.il frequencies. This variatmu 
feature permits “flat-toiipiiij?** tunahU* 1 . 1 '. trans¬ 
formers. 


I 


jLiT WHAT you 

WANT AND rOEE! 


R A IH O \\’ (I |{ I. I> , ilu* first and only naiiininl radio weekly, now in its ninth y<-!ir, is pul*- 
lisliini rwri wrvk, .Satiinlai’. .Siili-rriluTs »r«*t their eoiiies wril in advaiicv of .Satunhii. 

U.NlUO W OKI.I) ]iiihlislios illu>t|-ati‘il tri-htii< :il sirl ii-les almiit hnuilcuNt :ind sliint-Wa\e n- 
<M-iv<Ts. slH*rt-\\Jivr cotiMTtvrs, audio jiowcr uinpliti«*r'> and iiiidiret sots. It also ]Mildi>-lH’> lists 
Mt s|h,r 1 -w:i\o iitid ImMih-ast statitOis atid rvcri \\-«-ok priiii> th*\\> nt radio ewiilo in hn,ad<*ii.stimr uinl 
of >tatiiiii a<-tivitios, J’ohlislioil wiokly. RAlHo WORLD print', imw'. of radio whih* it i.s m*w.s. Keep 
\oni*'<‘lt postnl on the tim«*ly doimr*: in tin* tirld of raclio, lioth tfi-hiiir.il and popular hramdies. hy 
iirooniini' a fnihM-nlivr tor K.UHO WORLD. The regular ."UIiM-ription rate is pi*r yi*ar (.'>2 i.ssue*., 
each week;. 


Ohmmeter-Voltmeter Power Transformer 



E VF.HYUfiDV who ifoos any rsidio work 
v\hatsoi*\er. whether for fun or for pay 
or fitr Loth. n>’i*ds a eontiiiuity toter. so 
he <"111 ilDeoier «»p<*n« i*r shorts when 

t<*st ififf. 

A mere eonMnnity tester i.s all riirht, hut — 
Olteu if is de'.ired to detenuiiie the n*'«istain*«* 
value of a unit, to determine it it is <*orrec*t, or 
to ineaMire a low vnitaice. and IIm*ii a <*oritiiiility 
tester that is alvi a dire(*t •n>adiiiir iihiiiiii<*( er and 
a D.l‘. voltmeter <-onies in (riply hainly. 

So loTe is the romhinathiM of all tlrri*e: .\ 
0.4L..u>lt D.(\ Vidlinet«-r. a l>.l (LU<ui.«dun 

ohininefer and a eontiiiiiity testi.r. .\ rheo-iat 
is luiilt in for correct z<to resist a ii<*e luljiist rnetit 
or maxiniiitii v<dl.ii'<* adjust merit. The lUiit con¬ 
tains a tlinH-rell flashliulit haOeiy, .Supplied 
with two .'i-fiMit- hUijr wire h’a<ls with tip pliiirs. 
Case is. 4-irreli ilianieter haked en.iinel. Weight, 
1 Ih. Sent fn*e with an onler for om* yi'ar*s 
suhscription for RADDi WORLD (.52 weeks) at 
tin* regular rate of Order C.rt. l*R-.>Oi>, 


I X huihlinir r<*c<*ivcr <»r a U supply yon will 
In* didijfhtiHl with tin* p<Tfomiaiicc*’ <d the 
t > pe K power Ir.iiisfomuT. This ha" UL5* 
I'in volt A.C, primary, fui-hu cy<-les. .Se<*- 
oiidarie*. <ni one siile are for tin* * 2 su rectifier 
(K-C*F tor tilaiueiit lit 2.'<n. with C as the 
positive H h*a<l and hotli !■**.< to the 2 .sn tilann*nt ) 
and n- 1 -n for tin* liiirh Milouri*. with hnth n's to 
the r<-sp<'<'l i\<* idates of tin* 2 .''n and 1 t<r It 
mi mis, usually j;nnuid. The s 4 -<-oinlsirii*s <iii the 
other side are: two marked 1 \idts, <nie 

marked a vohs. one inai'kisl 2'a volts. The 
r,-volt winilinjr may he U"eil for mie or two 171 
or 171A oinpiit tiihes or tor the ln-:it»*rs <if two 
227 or 22 i tnhi’s in «.eries. The volts may 

1 m‘ U" 4 h 1 lor oiH* or two 2 i.‘i onlpiil tiilH-s and. 
ln‘sid 4 'S, two InsitiT typi* tnhes, <<r for four 
hejilei* type I iihes. Kaeh of the 1 Lj-Volt wind¬ 
ings iiiay hi' ir-<‘<l for three 226 tuhi*", or tor 

oiM‘ ln*aier tv p<‘ till.. ea<*li such wimliiu;. 

when the a<-liial volt air e will 1h> *2 viilis, wlii<‘h 
is eiiouirli. >«‘iit fre 4 ' with oiu* year’s "iilMicrip- 
tioii for RADIO WORLD at the n*i:ular suhscrip- 
ti<in i»ri 4 ‘<*. $ii (for .5 2 issues). Onler Cat. 
1-R-KDT. 


Shielded Coils for Screen-Grid Circuits 


T I1F.SK shiohle<l eoils are espe- 
ei.illy snituhli* f«ir sen*eu-*rriH 
eireiiits, hul are adaptahh* also 
to otlnT eirctiit.s. 

Tlu-y <‘onsist of a s4H'-<iiiiIary wound 
ui :i l-\-in<li diainetiT hakelit<* tiilo 
mir. a lay«‘r of moist im*-priM if insula* 
I ini; fahrii . .iimI priinary wound <iver 
the ttccohdary. 



T HK hakelite fill uni; of ihe eoil 
is firmly' emlHsiihnl in a vein’en'd 
i>as«*. to whHi all aluminum 
]ihit 4 * i" attached at iMittom, punc* 
tilled to paH" out leads and to c^iin* 
ci<|i* with inouiitimr lades of the 
ahiiiuniim shield. The shield si/e is 
2 JI 16 X 2 11/16 \ iu<h< ". 

The luotitithur tiieihod k«*«*ps tin* walD 
ot the shiidil e<ti)i-ilistaiit from the 
coil. 


T MK oiilleaiD of the C 4 iil" an*: s||ii«hle<l win» lea<l to plate, r<*<l h*a<I ♦<> U phi.-, <lark Idiu* l<*ad t<»i;rid 
and yelU*w t<i irnumd. Wln*ii thi* coil is iKisI as antenna <*oii]d<‘r a fixi*d eiindenM>r of .uun*2.5- 
inld. or sinalliT <‘apa<-ily should he in series with the aiTial. The connei-ti<iris woiihl In*: shii'ldeii 
Wire to li.xeil <*oiid<'US<*r. r<*d anil yellow lioth t" irnnind and <lark Idtie to trrid. The eoil* an* packed 
ill inatehi'd s 4 *tR <if tour. Tims they an* of preei-imi typ<*, ueee""ary for full elTeitiv»*in*"s from iraiitr 
luniiiir. Tin* priiriaries an* of hiirli impedatK‘<* ainl tiu* eonplitii; to the ia*eondary is V 4 *r>’ tiulil. Them* 
t 4 *atiires ale dcsirahh* tor hiirh iraiii in iiuilti-staire sen*eii-;rrid ein*iiits. l!owev<*r. for circuits nsiiiir <i(her 
liihes, iIk* primary turns may lie ea-ily |■edu<‘^•^l l«y tin* U"er to |u turns, hy etitlini; the primary win* 
mar when* it eiiiei*- tin* iiisulatiiii; cloth, and nnwitidiiiir all hnt In tin ns, eiUtini; and tln*n solderiti*.; 
ilie iw<i wires toiretliei*. .'*'e| nt thrci* eoils sefit tri* 4 * with all oriel' tor .1 oiie-year siihsi'l'ipt ion for 
RADIO WoRI.D, at i«ii, tin* ri*trnlar mti*. For .niiUttr.-mfd, order (’ai. l*R-.Si;(’-:i. For .uiHi.5-fnid. 
order Cat. l’R-S<il'-a. 


RADIO WORLD. 145 West 45th Street, New York, N. Y. 

KMehi"ed find :< 6 .nn fni* oni-\«-ar's -iiL-eription for K.\Dll) WORLD (.52 i-sm*-, one each week) 
atnl ph'use send im* free the preinimn «In i ked utf helnw : 

n ( ft. PR-fiiui tdirect-n*adiiii; ohmiueier-viiltinet<*r) 
n (’at. DR-KI'T (po\\er tian.-fonner tor :DU>-v. D.(‘. output, eti*.) 

□ Cal. l'R-.''':(;(*-:t ("<'1 Ilf ihn-e ."hiehied <-oils ftir .0f>0:L"-mM.) 
n Cat, l*R-.''^G(’-.5 (m'I of three sliii lded < oiK for .U(m.5-iiifd,) 

YolR XAMK . . 

ADDRKSS . . 

CITY , STATK 
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RADIO-CKAFT 


April, 1931 


Over the Mountains 

Los Antibes 

559Miif 

I ill mi 

Ga]lon$<^GAS 

Think olht FIVE HUNnKFl> I IFTY NINF MIUFS o^er 
rou^rh motml-iinous country buniiD(r only KKUVRN CAULtlNS 
OF r.ASULJMR. Imagine more tlian FIFTY MlLl S TtiTHE 
< . \LUiN. That ii xrliat the WHIRLWIND CARBURl tlNC 
DEVICE <locs lor D. R. Gilbert, enough a saviui; oa Just 
one trip to more than pay the cost ol the Whirlwin<l. 

The Whirlwind Saves Hotorisis 




Niiiioiis.OfDoiur$Yurly 

Whirlwind users, rcporttnip the results ol their tests, are amazed at 
the results thev arc yettinir- Letters keep strcaniToir Into the office 
telliiitr of mileages all the nav from 22 to S9 miles on a i^alloik, rc- 
Miltihir in a savintr ol from 2s1h to 50% in );as bills alone. 

Mark A. FsteS writes. ”1 was makintr 17 miles to the ifallon on my 
Fotitiac Coupe. To^lay, \kith the Whirl wind, I ain ntakiny 35 5'l0 
miles to the i:allon." 

1'. I*. Coerzen writes: *'3i-6-10 miles with the Whirlwind, or a ijaiii 
t>l 2i iniles to the k'aRon-*’ 

K. J. Tiilp: “The Whiflwinil increased the mlleaire on our Ford 
truck Ironi 12 to 26 miles to gallon and 25% in speed.'" 

Car fiuners all orrr the vorkl are savtiikr money every day \Wth 
the \\ hIrFkinil, l>eshleS having' lietter operating' motors. Think wha! 
this iiieans un your own car. Fltiure U|i yoursavintfs — enoiiifhlor a 
radio—a hank account—arlded pleasures. Why let the Oil Cotii- 
l>aiiies profit by your waster Find out alioiit this amaziotr little 
device that wdll pay lor itsell every lew weeks- 
FITS all cars 

In Just a lew mlnutes the Whirlwind can be Installed on any make 
Ol car, truck or tractor. It’S actually less work than ciiandnir your 
oil, or f> iiiiig’ water in your battery. No drillink, tappinif or 
ciiantres of any kitul necessary- It is g^uaranteed to work perfectly 
on any iii-ikc ol car, truck or tractor, larue or small, new mmlei or 
uid model. Tlie tuoje yg^ditvr tlie iuure vou will save. 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100.00 A WEEK AND MORE 
Wlilrlwiiiii men are riiakliii; IdK itroih siiiddyinit (his fast 
selliiic device Chat ear ouiiers cannot ufTiird i« he wltliuut. 
fR>ot| territory U still open. Free saiiiiile offer to uuikers. 
Full pjrltcu^ir.<< sent oti iei|Uest. .lusl check the coupon. 
GUARANTEE 

No tiiatter whi»t IrTnd of a car you hare- no matter how bijr <« irai> eater 
ll In-. The "hirlwirul w'it «b¥.- you ntonev. We abauluteb' BUarantre 
that Iho W'hirlwind will more than KaVe ila coet m ttaaolin^ alone within 
thirty diiya. or the trial x^lll root you nxitninir. Wv invit* " 'i to teat it 
at wur rluk and expenae. You are to be the Mole judKe. « 

■ ■■■■■■■ FREE TRIAL COUPON ■■■■■■■■ 

Whirlwind Mfg. Co.. DePt. 515-A, Sta. C.. Milwaukee Wis. 
tiCntlemen; Vou may setid me full partlcEjlars of your 
Whlrlwlnd Carburet Itik dev live and tell me liovv I can Bet 
utie free. This does nol oh ligate me In any way whatever. 


NAME . 

AliUUESS . 

CITY . 

COUNTY. STATE 


^ Cheek here if you are interested in lull or part time 
salesman position. 


Become a Reporter .' 


I'housatuls of oiHortunities for young 
men to enter the Newspaper* lie Id. 
Fascinating work. Yon will meet in¬ 
teresting people; interview cciclirities. 
A fainmis New \ ork reporter with 
twenty years of practical experience 
has written a whole course of jour¬ 
nalism and reporting in six en>y les- 
^ ^ sons. He shows you the short-cut to 

frucccss. He tells you what to do and what not to do. 
lo become a successful reporter. Send today for 
the “FKACTICAI. COURSE IN JOl RNAL- 
IS.M.*’ by Henry John Brockmeyer of The Xew 
York Ii:e$iin(/ Poxt. Just drop ns a Postal Card— 
no need to send money. \Ve will mail voii the 
whole set of six books and you pay the Postman 
$J.OO pins a few cents for postage. No niore tc 
pay. -Money absolntelv refunded if not satisiied. 

# pressguild • 

16-E Murray Street Dept. D-431 New York 



A New Member of 
the Universol Family 



OMrv$ COMPLETE 
tJNLY 3-//. Corrf 

JutC whaC the amjieur and ex¬ 
perimenter been prjying for. 
Crnuine Carbon aingle button 
microphone* 200 ohms resist¬ 
ance. Bronze case with suspen¬ 
sion eyelet. Life-like voice re- 
pruduetion. BulU by micro¬ 
phone specialists! 

Only $1 complete. 


universal 

MicrophonO Co. 
(Lt.MlTCO) 


ll63Myd#Po»b Blvd. ♦ INGLEWOOD. CALIF. 
Other models $7.50, $15, $25, $50. $75. Also Cables* 
plugs, transformers, mountings, etc. Get Catalog. 


1 




Pip. Discs of this pattern . rotated on a phonoaraph turntable at the Standard speed of 

78 r.p.m. under <i lamp turird fjy A.C. impulses of the stated frequency, stem to stand still. 
This "stroboscopic" effect u-oitld he strongest loith a neon lamp. (Marconi Kailin Co. of Canada. 
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AS A BELL ^ 



NOTHING IN RADIO EVER APPROACHED THESE VALUES! 

SONORA! Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac¬ 
tual cost to manufacture. A ready market awaits your sale of these famous sets. 

RADIO CHASSIS 

. __ __ ■ WITH MATCHED 

'iieTrrnrst de:xr=u;:.'i..n- NSU11U L £li'l electro dynamic 

st.-.K ti„u-S..ren Cri.l - 213 ji&TVJS. SPEAKER 

rush riill Aniijlificatioii. Total¬ 
ly shicUlrcI. Twutlf.sliij) t^on- 
sti iK tuin, with ovfi'.sizt d trails- 
ffpnm*rs and I'undonstM's assur- 
\\iK hmj?, faithful iHoftiiiiiamf. 

("liassis nieasuifs 21 in. long, 
s in. wide' and S in. high. 

NOTH: I>o luit «onfiis<i this 
^'cniiiiM' Sonora hnilt Itadio 
fhassis with similar type im>d- 
rls offri'rd elsewliei’e. 


SONORA Model A31 

7 TUBES—3 SCREEN GRIDS 




LATEST MODELS 
SCREEN GRID 
45's IN PUSH PULL 


Uses: 

3—224, 1—227, 

2—245 & 1—280 Tubes 


OUR 

PRICE 


26 


.50 

Net 


SONORA Model B31 

8 TUBES—4 SCREEN GRIDS 


Uses: 

4—224. 1-22 

2—245 & 1—280 Tubes 


OUR 

PRICE 


*9 


•50 

Net 



245 and 250 

And Power Supply 


Super 

Power 


Push Pull 
Amplifiers 


SONORA CONCERT 

Power Amplifier 

2 STAGE 
245 Push Pull 
With **ABC’' Supply 
POWERFUL 

Faithful Reproduction 

Here Is a truly tine amplifier affording volume galore with 
astonishing faithfulness and realism. I'onstnKted of the high¬ 
est quality parts, to give hmg life and the finest perforniaiiee. 

PHONOGRAPH AND RADIO INPUT 
The Concf'i't 1‘nwer Amplifier supremely efficient for it prodnc- 
timi nf plunuigraph record.s. railio programs and speeelies. 
Ojieratioii rt-quires: Two x 245 Power Tubes, one Y227 AC 
tuhr, and one X2S0 Rectifier tube. 

$ 85.00 



22-50 


Genuine T U N G - S O L 
HANG-UP REPLACEMENT 
CONDENSER SECTIONS 





FOR 

GENERAL REPAIR 
AND POWER.PACK 
WORK 

Every Service Man 
should always have on 
hand several units of 
each capacity and 
voltage to meet every 
emergency! 


Working 

Voltage 

Our 

Capacity 

D. C. 

Price 

‘ 2 Mfd. 

500 V. 

$0.35 

1 Mfd, 

300 V. 

.40 

1 Mfd. 

450 V. 

.45 

1 Mfd. 

500 V, 

.50 

1 Mfd. 

600 V. 

.60 

1 Mfd. 

700 V. 

.70 

1 Mfd. 

800 V, 

.80 

1 Mfd. 

1000 V. 

.90 

2 Mfd. 

300 V. 

.60 

2 Mfd. 

400 V. 

.70 

2 Mfd. 

500 V. 

.80 

2 Mfd. 

600 V. 

.90 

2 Mfd. 

700 V. 

1.00 

2 Mfd. 

800 V. 

1.10 

2 Mfd. 

1000 V. 

1.25 

3 Mfd. 

300 V. 

.85 

3 Mfd. 

400 V, 

.95 

3 Mfd. 

500 V, 

1.05 

3 Mfd. 

600 V. 

1.15 


Net 

ISN'T THIS WHAT YOU’VE 
BEEN WANTING? 

At Last A Real N^ise and Hum 

Eliminator 



SONORA 
AUDITORIUM 
Theatre Amplifier 

2 STAGE 
250 Push Pull 
With "ABC" Supply 
Enormous Volume 

QrALITY OK REPRODUCTrON IS AS NEAR PKRKKOT AND 
IdKlMfiKE AS PoSSIHLE! ITS POSSIMIMTIKS CAN RE 
SCMAIED t*l» IN TIIUEE WORDS: ARSOLCTKRY DISTOR¬ 
TIONLESS volume: The full henefit nf the 450 vnlt.s prn- 
(lUi-tMl is ubtaim-d, using this as a PHONOGRAPH AMPLIFIER 
—PUBLIC ADDRESS AMPLIFIER SYSTEM—RADIO TUNER 
AMPLIFIER. Self-cont.'iimd unit. Supplies all nece.s.Kary A. R 
and <’ power to its own tnhes. Oponitioii requires two type 
X250 power tubes, one Y227 A.C. tube, and two type X2S1 
rectifier tubes. 


Regular 

Value 


$ 145.00 


OUR 

PRICE 


29.50 

^ Net 



( I T ^ DOW.X ITSELE.SS SERVIPE 
(\ALLS: You will find this article to ho 
a money-saver, as well as a money¬ 
maker, fill- you. The majority of your 
s<*rviCf-calls are tlue t«i liiie-iioi.se.'<. Ilow 
DiiK'h lime ami mnifrial has been wasted 
by your Servio**-! K'partment making 
si»e4 hil apparatus to I'ut «lown liiic- 
noi.ses? Nf(w a siniph* iustallatum of the 
•■.MAXIM Kir/rERAD* ami .vour trouhhs 
are 4»ver. Works on all i'lirrtmts—.Autn- 
inat ie —KtHHiire.'* no afljustments—Take 
advantage nf this offer now! 

Heavy Duty Model 

OUR PRICE i.65 

Net 


SONORA ABC 
POWER TRANSFORMER 
For Models A-31 and B-31 

For .'•>—224 <.r 227, 
2—24.3 imd 1 —2S0 
Tubes. For Models 
A-31 :md R-.ll. G'*^ 
in. wide, (eq in. 
long, 4 in. tall. 
Also Furnished for 
2.5 <.\vcle Cnrivtit 
iuv $5.50. 



OUR PRICE 


3-75 

^ Net 


K O D E L STEP-DOWN 
TRANSFORMERS 





HEAVY DUTY 
Primary 110-120 Volts. 
5(t-G0 Cyi’les AU current. 
Output II Vfilts AC XI 
234 Amp .Suitable for A 
Eliniiiia tfirs, I tynaiiiii- 
Speakers, Trnkle Char¬ 
gers. Mell Ringing :i!ul 
Toy Transformers. 


OUR PRICE 


75c 


Net 


All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 27# if full 
amount is sent with order. 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. R C 245 Greenwich Street, New York, N.Y. 



































If It’s A 

Replacement Part 



HASH 


SANGAMO QUALITY AUDIO 
TRANSFORMERS 


“X" Line Type Only 
A type for every purpose. 
Never sold at these prices before. 



Cat. 

No. Type D»^sfription | 

AX-.'^traljilit Andi.t Sli.OO 

— liX — IHisli-piill Input 6.50/ 

3563—IIX — rush-pull Output for 250 or 271 < 

pttwor output tul)t‘s to in.atrh the 
iinihMlanoe of inoviUK ooil of 
dynamic speaker 6.5U 

3565— r — (iiitput ohtike to matc'h impedance 

<>f the various type power tubes 5 .<mi 


Our Price 

ALL 

ONE 

PRICE 

\ $2.25 

Each 


wwwwww 

A-C DAYTON 

'mmAJOR’ 

RddioTube 



^rfi/TGitipaTtrari 


SENSATIONAL 

TYPE 227 ONLY 


Lots of 6 
Lots of 12 
Lots of 25 
Lots of 50 


PRICE! 

25c Each 
22c Each 
. ..20c Each 
15c Each 


No Less Than 6 Sold 


Packed in Origlmil Factory Cartons and 
Uuaraiiteetl to Lijjlit ami Play. 


VICTOR REPLACEMENT 
CONDENSER BLOCK 



Radiart Step-Down 
Transformer 



Primary 220 to 2.50 Adjustable 
Seenmlary 110-125 
Cap. 160 Watts 
Cat. No. 2576 
LIST PUICIO $10.00 

Our Price, $4.50 

STANDARD REPLACEMENT 
POWER TRANSFORMERS 



rat. 

No. Type 

2615—Peerless Kylectron 
2572— Mitl^et sets tisliiK 224» 227, 245 
& 2S0 Tubes 

2603 — ^^onora A-31, P.-31 

2655— Kulster K24 (210-250) 

2656— Kolster K20, 22. 

2618 — Soliora with 600 V. ('.T, 2—7*/^V. 
1—and 1— 15V, with S5V. 
primao' for voltage regulator 
tube 

255S —Victor using 245’s 
2626—Freshman Q 
262s Freslnnan Qf> 

2522— Karl 21. 22. 55, ,56 
2557—C.. T. C. 2'^. 5 & HI 

2608—T>ongan 2V4, *5, L5 & HI 

2602—Thordarson T-,'HST for Sparton 
600. 5, 5. 3 V 

2250 — Amrad BelCunto Series 
2580— Franklin 210-250-2S1 
2600—Phileo all sets 
2664— Zenith 33, 34. 35. 35A 
2527—Zenith 0, 11. 12 
2551—K C A 17. 18, 33. 51 
2,573—K C A 44, 46 
2566—K C A 60. 62 

2630—l.<»ftin-White 60o. 2Vi. 2V^, 5 


Price 

$2.25 

2.85 

4.50 

4,75 


3.75 

2.75 
3.85 
4.50 
3.85 
2.75 
2.75 

4.50 

4.50 

3.85 

3.90 

2.95 
5,00 

3.95 
4.25 

5.95 
4.25 



Wc Carry a Com¬ 
plete Line of Mic¬ 
rophones, Turntables, Pick-ups 
and Amplifiers for Public Address 
Systems and Theatres. 

ITniversal Baby Mike. A real inicr«»- 
phoiie, single button, with covers 
and 25 ft. of cable. Hist. $7.50. 
()ur Price $4.50. 

Carryola Synchronous Motor 


t'oinplete with turn-table. Silent, 
sturdy and compact, only IVi" thick. 
No brushes. Only $3.25. 


PEERLESS 600 VOLT 
CONDENSERS 

IN CARDBOARD 




BOXES 


Cat. 

No. 

Size 

Price 

3004 

1 Mfd. 

$0.35 

3005 

2 Mfd. 

.65 

3006 

4 Mfd. 

,80 


UTILITY 

CONDENSERS 

IN METAL CANS 


3150 

1 Mfd, 

450V. 

.50 

3152 

2 Mfd. 

450V. 

.75 

2925 

1 Mfd. 

1000V. 

.75 

2926 

2 Mfd. 

1000V. 

1,45 


lOU MFD., 600 VOLTS 
For replacement in All Victor SeU 

Total capacity 10% Mfds., 600 
working voltage. 

Housed in metal can. 

Size: 5% in. long, 5 in. high 
and 4 in. wide. 

Cat. No. 2709 

Our Price, $2.25 


Part Cat. 

Set Model Item No. No, Price 

Atwater Kent 37 Filter Block 5001 4.95 

Brandes B-15. B-16 Filter Block 5004 5.00 

Columbia-Kolster. C-6 Filter Block 

5005 2.00 

Eveready and Bosch 192S-29 


Filter 

Bkn-k 



29.K.S 

3.95 

Earl a2 

Filter 

Block 


5006 

4.00 

Fada D 

Filter 

Block 


5008 

3.75 

Freed- Eisemann 

XR.')? 

Filter 



Block 




5010 

3.75 

Freshman 

H-5 

Filter 

Block 

5012 

7.00 

Freshman 

M12 

(171 tube) 



Filter 

Block 



5013 

5.00 

Freshman 

Nil 

(250 tulie) 



Filter 

Block 



5014 

6.00 

Kolster k 

:-22. V 

:-20, K 

-40, 



K-42. 

Filter 

Block 


2805 

2.50 


020 , 


Columbia - Kolster 
Block 

Kolster 6-H and K-5 
Block 
Kolster 


2815 

5022 


K-43 Filter 
VVS3t526A 2963 
Filter 

2316 

6J, 6K Filler Block 
Kolster K20. 22. 25. 4SA, 48B 

(„'ondeiiser IIltK-k :»(J24 

Majestic 171 Sets Filter Block 

Majestic 250 Sets Filter Block 

Majestic 245 Sets Filter Block 


Majestic Ma.'tter B. Suiier B 
Filter Block 

Majestic Special Master B 
Filter Itloek 
Majestic A Eliminator 
Peerless All Courier Sel.s 
Filter Bhxk 


2S05 

5026 

5027 

5028 


2,95 

2,75 

3.50 

2.50 
5.00 
5.00 
5.00 


5029 2.95 


5030 

5031 


3.25 

3,75 


R 

C A 

IS, 

. 3,3. 51 

Filler 



Block 



8333 

R 

C A 

41 

Filter 

Block 


R 

C A 

17 

Filler 

Block 

S2S0 

R 

C A 

44, 

46 Fi 

liter Block 

R 

C A 

60 

Filter 

Block 

8346 

R 

C A 

62 

Filter 

Block 


Sonora 

Us 

Ing 250 

1 11 bes. 

Filter 


2855 1.50 


Block 

Sparton 69, 79, 89. Filter Block 

Steinite 45 Filter Block 
Stelnite 40 Filter Block 
Temple 8-60, 8-80. 8-90 Filler 
Block 

Zenith ZRll. 12. 14. 18 

Filler Corn!. P1..1145 

Zenith ZE18 Filler Coml. 

35P-X, 35APX, and 37A 
Zenith ZK17 Filter Coinl. 

333X, 353X 


2710 
5033 

2711 
2711 
2726 
2659 

2914 

4049 

5037 

5028 

2754 

2800 

2701 

2700 


1.50 

4.25 
4.95 

4.50 

4.95 

5.95 

1.85 

4.75 

5,00 

6.00 

.95 

3.25 
3.25 
3.25 


MAIL 

ORDERS TO 



16 Murray Street 


New York, N. Y. 


TERMS:—^20% with order, 
balance C.O.D. 2% dis¬ 
count allowed for full re¬ 
mittance with order only. 
No orders for less than 
$2,00 accepted. 





































• THIS MONTH'S SPECIALS! • 


A LL merchandise listed is liKAND NEW and is shipped in the original, instances, our SALE PRICES ARE LOWER THAN THE ACTl’AL MANU- 

factory sealed cartons and carries the same guarantee of ABSOLUTE FACTlIRER’S COST! 

SATISFACTION! Due to the demand for this seasonable merchandise Join the ever swelling ranks of our 100 per cent SATISFIED CI^STOMERS. 

actually exceeding the available supply, ACT IMMEDIATELY! In most ORDER DIRECT FROM THIS PAtiE TODAY, NEW LOW PRlCES! 


Dry Electrolytic Condensers 


Mount in any position! Gnaran- 
ncrcr tn blow nut! llfiiiark- 
Hilly ('oiiiliHut aihl Trry lnrx|M‘itsive, 
liiTiiilttinc Ki'nt'roiiy use nf fllter-* 
Itnr s>‘sti‘tn«. Tlie irreator the mfd. 
(‘Hilarity einlilcyetl, tlir less A.C. 
Iiiim reiiiahis. .'.(m mlt peak rating. 
Ideal for all 17TA - 24r» power 
liiu‘k$ — .use fwii (if each caiiaclty 
desired fnr power narks (1.000 
volt Iifsk (hereby assured). 



No. 

Mfd. 

Diameter 

Length 

YOUR 

PRICE 

1801 

1 

% in. 

2*4 In. 

$0.28 

1802 

2 

1 in. 

2*4 in. 

.45 

1804 

4 

m in. 

2*4 in. 

.85 

1808 

S 

1% in. 

4% In. 

1.25 

1816 

18 

3 In. 

4*4 In. 

2.12 

1824 

24 

3 in. 

4 44 in. 

2.75 

1832 

32 

3 In. 

4',4 In. 

3.33 


Cavalier Model 159 Console 
With Ceerless Speaker 

This beiiitlfid and dis- 
tinrtive rahlnel is sold 
with tlir Imllt in Peer¬ 
less Speaker. It is de- 
.siitned to priwiile a 
maximum cabinet at a 
iiiinimiiiii iirlre. Veneers 
Ilf rigiired Walnut wltli 
attriirtlve eHr%in^s and 
ttmistial tiirnitiRS. Set 
('iiniparlinetit. 21^ In. 
wide X lOV^ in. deep x 
\ IDs ill. IdKh. lleiglit. 

r M in. SlilpTiini! weiiiht 05 

* Ills. Packed in iiriKlnal 

crate. Complete with Speaker. CQ 95 
No. 159—YOUR SPECIAL PRICE 



Thordarson Standard Replace¬ 
ment Power Transformer 

70 WATTS 
This transformer 
may he used In 
iinlldliit: up liiex- 
penslve (‘lias.sis: or 
fnr repliireinent in 
<iiirh standard mro- 
liinathiTK'i as three 
’21‘s. tun ':*7's. two 
’71.\'s or two ’4.5’g, 
and an ’8tt recti Her. 

Sidtalile for tlie 
home - hullt rack- 
iiinl-hanel pulillc iiddresS ampliner. or cab¬ 
inet-tyiie iihuiKiKrai li power amtilltler. .lust 
the fuiindation unit for an audio amplifier 
to he used as a '.tandard of eoiii|iarison. 
Well designed, (‘.intiertiuns are made to 
soldering lugs on tlie two end plates, hlinen- 
sions: 3*4 x x 4 inrhes. For 1 In-120 
volts. 50-00 cyi les. Shihfiing weight 5 ’ | lbs. 
Lilt Price. SI2.50. 55 

No. 1405—YOUR PRICE. 



Kolster Speaker Chassis 

Mav he rtiiiiierted directly 
in the Plate rlrridi nf type 
'12.\ tiihea; nr to higher- 
power tuhe.< I hrmigh an out- 
ptii device. In pii<^)i-pidl clr- 
ruiT^. .xpeaker niuy he ron- 
tiet led from idate to plate, 
■•p Inch cone*' type. I’aiier- 
nii*U Is preiented hy x 
llai riel danifier: hacs nolea 
are well ref him lured due to 
*' c J the ■‘free-edge" effect. Its 
small dliiirn^lMn.« make it 
T" ellglhle for ^I^e in Iiiiine« 

cuiHtrnrted midget sets. 
Comes with 0 ft. cord, nimenslnna; 10 x 

51', X iliche.'i. .^hipping weight It»». 

List Price. SIB.OO. C9 85 

No. 1501^—YOUR PRICE. 



Short-Wave Converter 

Iliiild a >hnrt-\\ave enn- 
V(‘rter at Inwc'.i price on 
reenrd. hut with uhii'h 
r.xcellriir results are 
nhtaliiahle nevertheless. 
The voltage for the three 

2‘J7 tilin'^ iivf<l 111 ay be 

ntitHliicd fruiii an exter¬ 
nal dlaiiu-nt transformer 
nr fnmi a sermidary 
Minding Ilf 2^ volts In 
a imuer pack. Wave¬ 
length fniiii :ti) til 110 
nirters. Kn pliig-ln I'uil.-i: mil switi'li Is 
used to enver wave hand. Single dial timing, 
no grunt in?, iiu hi ly caparity. tin -.iliieals. 
I.eak nmdrn-'er nindulation. ronrrrtcr i-iin- 
^i.sthig nf all parts (les-^ fllaiiient tran^fnrtiirr) 
inriiiiiinu cahini-i. p mcl. diagrniii and l -page 
instruction stioct (less tubeil. ^ A ec 

No. 1619—YOUR PRICE. 

No. 1615—6-Volt Battery Model, same price. 



R.C.A. Double Filter Chokes 

Tldi heavy-duty, extreme¬ 
ly strong, dnuhle filter 
choke can he used for alt 
type-s Ilf filter cirrult.-J. 
e.xperlmental work, pimer 
atiiplifiers. rerelvers. ellm- 
lnHTiir<. power iiHcks. rnii. 
verted sets. etc. Ktinwii 
as 11. <*. .\. retilaceiiieiit 
part for all Uadhda mod¬ 
els, particularly Nos 33. 

IT and IX. Kach choke 
l>.C. resistance. 500 oinus. 

('oiineeted in parallel. Miese 
diitihle filter chokes have a rating of ITen- 
rie< at 16fi .Mlll.s; cuiinected In series. 00 ilcii- 
rifs at .*<0 .\tlils. Fully shielded in heaW metal 
ca-.e with S|iei‘ia! Instdniing eonipiiiind. Size 
5'* x X 2^i. .Shipping weight 6 Ihs. 

List Price S10.05. OC^ 

No, 833&—YOUR SPECIAL PRICE. . i/alC 



“250” A.C. Power Transformer 

Tld< Power transformer 
snpidlrs current- for five 
1.'* - viilt .Vreiiirtm tuhes 
drawing 5 .Ma. ami 
amp. on filaments: one 
2.5 V. tuhe: two ’50's. 
and two *Xl*s. Two 227 
or 221 (if suitable resist¬ 
ance I** used) and 75u 
volts. Full wave “It” and 
’ .\ line ballast resis¬ 

tor, such S'? the .Vmiierlte, 
In ronjimrtinn with the 
stieclal $5-vo1t primary, will maintain even 
voltage over 105 to 125 \olts. Entirely shielded 
In metal. 4*i x 4^4 x inches high. 

Weight 15 ihs. For II0-120 volts. 50-60 
rvrlcs. List Price. $20.00. C9 75 

No. 1412—YOUR PRICE. ^0* 



2.5 Volt Filament Transformer 

60 WATTS 

Has 2 reuter-lHpliVil wind¬ 
ings. Ihith ilellver 2.5 
v(.lts. tine winding gives 
3 amperes; the utlier, 11 
amiiores. Pigtail leads. 

Heavy iron case, heantl- 
fiill.v fiiiUhed in hmwn 
crackle, lln to rj<i volts, 

50 til C,o ryeJe-s. IHnieii- 
sions; 3 14 ^ ^ 4 '4 

inches. Shipping weight 
0 lbs. List Price, S6.00, 

No. 1414—YOUR PRICE 



Earl I^ower Transformer 

.Make money revamp- 70 WATTS 

Ing the old hiittery_ 

set. This power trans- 
fiiriner usetl in Earl 
.Model 22 receiver 
HUpidies “A.” “If 
and “(•” potentials 
for: two ‘27‘a (or 
fcreeii - grid ’2ri). 
three ■26’s. two’TlA'a 

and one ‘SO rectifier; - 

total current (.ut(iiit »tf hlgh-iolfage winding 
ill maximum output talHiUt 200 volts) is SO 
Ilia, Iligh-vtdtage secondary, filament wind 
ing for * 2 ;‘ 3 , and for *71.\’s are ei-iiler- 
tapped. .May be used In any mimt-er of 
comhinatlons. i-iiiitahle resistors, a coufde of 
4-itif. filler condensers, two 30-henry chokes 
and hy-pass condensers complete fine t«i"’cr 
fiaek. Size 3^ x 3 z 2% inrhes. 16 long 
lends and full wiring directions. Shipping 
weight 5 lbs. List Price $7.50. 

No. I4l(k-Y0UR SPECIAL PRICE 



$ 1^5 


Shielded “A” Transformer 


Modernize storage bat¬ 
tery recehers hy replac¬ 
ing *0l.V‘.s witti ‘26’i- and 
‘27‘s heated 1i> tliL« tlla- 
meiit trati-iformer. Sup¬ 
plies 1 . 5 . 2.5. and 5 
volts; 2."»-voU winding 
center-tapiied. IJ e a t « 
three ‘26*s. two ‘27's, 
and two '!‘2.\‘8 or ‘TUV's, 
3x:txl tnche«. For 110- 
120 volts, 50-60 eycles. 
List Price, $4.50. 



Weight 3*4 IhS. 

No. 140(k—YOUR PRICE 


$ 1 ” 


A.K. 37 Filter Choke Condenser 

Contain.s two filter 
chokes, a speaker out¬ 
put elioke. two high- 
voltage filter eunden-ers, 
a detector hy-pass c(»n- 
denser. and an R.F.- 
A.F. hy-pavs condenser, 
each connecting lead 
being identified by col¬ 
ors. ‘fo make lip eflielent 
power park for a re¬ 
ceiver using a type *71A 

output tidic joii need only a rectifier tulie 
Socket, a vidtaur dhldcr. a iiowcr transfor¬ 
mer. and lid' filler P^ck. 3*4x4^x.5 Inrhes. 
Slilpidtig weight 6 fiiT 
List Price, $7.50, 

No. 1800-283—YOUR PRICE, 



$4 


.95 


6 MONTHS GUARANTEED NEONTRON TUBES 

Sold on a 6 MONTHS REPLACEMENT CFaRaNTEE 

It ASKS, PHI) VI t UNO TFltE LIGHTS! All tubes arc Carefully 
meter tested liefore >hiliiiieiit. ami « Hri‘fu|ly p.icked. I to nut 
Confuse llusi- lllcll ijl \r.1TV tnlies with any other “low 



priced'’ r\ilH‘«- nnr low prUes 
VoJ.r.MK husino.cs! 

are ptisslhle licediic 

;e we do a 

Choice of 

Choice tif 

Choice of 

Choice of 

226 

n2A 

245 

222 

227 

20fi-A-l<»9UX 

280 

210 

171A 

109UV-120 

171 

2.50 

201A 

221 


281 

63c each 

70c each 

80c each 

11.80 each 




FREE 


VVe have ’list ls«iied our new* *’RA^^O 
<FH\ irp; TIIEATISE.“ Tf-* re.l hut ill 
the wii\ thriiiifli "»i new hookups and 
rlicnit (Ihigrinw lln iMiutratlons 
Partial (ntiti’iiiv- Moihridzln,! uid radio 
set-. tiuw ru 4(jiiM-ri luiltcrv in ].i>wir 
sets ^«eh-(t|on uf tubes. The detector 
tuhe nie |ni\ier tube Chaiues In 
wrid or ‘ Idas r Ircidt^ PikIi pull 
ainidlHers Kopisi Itm audio trails- 
forrnir-.. Phono, attachments Itow to 
(hntiM- powi r truiwfuniit XoliaM- 
di\iders. Wattage of power ti m 
furiinrs. Selm-tiin? and install Iru 
rePlHn-tiii lit partv m nnlicr set-. 
I'llter ((iii(h<ii'4 rs Kifiairitu ‘L" 
(dlriiinators \| I l;lt\NIi NKW 
IMII'K—X(tTA Kl;|-lll.\*T ( tnnk 
full of KF-’XI ladlii liifiuniHthiri 
alt the wiy thmiigli K\i‘n the 
catalog seitfiiii has dozens f>f 
hookups—never found anywhere before 
TODAY Enclose 2 cents lor postage. 
Treatise sent by return mall. 


Utah Dynamic A.C. Power 
Speaker —Model 33A 

110-volt. iJU-cycle 
A.C. light socket 
i-upply fur field 
excitariuii w I t h 
Westingliousc dry 
rectifier. 

!) In. high. 0*4 
in. wide, 7*4 In. 
deep. Speaker 
conics packed in 
w(Mid( n (‘rate. 

Weight HI lbs. It 
Is (jiie of tho 
most piiwerfnl as 
well as best re¬ 
producers in tho market. 

List Price $50.00. 

NO. 150&—YOUR SPECIAL PRICE 



9-inch cone. 

$ 7 S» 



Kolster Power Transformer 

85 WATTS 

Will supply snfilclent 

current and voltage for 
push-pull ‘10*3. in con- 
|i jliTirtioii with type '81 
1 hHlf-wa\c rectifiers. The 
.2.25-vult secuiidary oiit- 
.i put Is just hcluw the 

■ rated luaximnm for type 
.1 ‘21 and ’27 tubes; tuhes 

^ will last ntiieh longer 

than wiii-ii heated from 

a higher-voltage trniis- 
furmer. Four secondaries are rated as fol¬ 
lows: ... si. 7.5 V.. 1.25 .V.; S2, 

ceiiter-tapired. 7.5 V.. 1.25 A.; S3. 1.5 V., 
1.25 A.: SI. 2 25 V.. 1.05 A.; S5, 725 

V.. !*0 Ma. Primary Is tajuied for luw line 
voltage, lias eight feet drilled fnr mmintlng 
to base of iiack. Generoui Iron core assures 
mol performance under heavy luud. Fur 

1M-12U V(dts. .50 60 rycU-s. I)lmen<i(Uis: 
4 K» X 1*4 incliet. Sidpidng weight, 

12 Ibi List Price, $19.50 CC 75 

No, 4338—YOUR PRICE.. 


The SONOLA 1931 A.C. Model 
Midget Receiver 

RCA LICENSED 
This .Midget Receiver 
will (ditjarfurm many 
of Its larger brothers. 

T’ses 5 tiiliev: 3 .screen 
gritl. 215 power tube, 

2.'«0 r»‘«*tltler. Rula dy¬ 
namic. Large capacity 
filter. Perfectly .shield¬ 
ed. Selectivity iditalniui 
hy n.-e of three tntuMl 
stages. High atnpllfi- 
cathm I.s R'snied by 
.screen grid RF. si rceii 
grid piiwer detector and 
!-► uidiiut. Rula itynamlc gives wonderful 
rt'prodtictlun. Su small ,vuii can hut It any¬ 
where yet it will lit. There may be cheaper 
midgets on the market. We are fully aware 
of this. That’s exactly why you should 
have a SONOLA. There li NO GRIEF with 
this high grade set. Fur 5 m lu iin cycle. 
Jin \olts. Itfmetisiuri!): 14 x 9 x 18 Inches 
IdgTi. Slillildng weight :I0 fiis. List Price 

^ 29-85 



No. 2500—Your Price (lefs tidies 


Genuine Ma^navox Microphone 

Do Your Own Home Phonograph Recording 

Made hy the world- 
famuiis MagnavoX I’o. 

While urigInaHy made 
til strap i.ti the head. 

It I' ease to screw a 
handle unto one of 
tile vide luH.kits. The side lirackels are 
Mi\ered wMh soft ridiht r and place the 
ndcruiduine at the best speaking dlstanre 
fruin Hie moiitli. Comes with 6 feet of cord. 
The biggest mike bargain in America! (’om- 
Plefe wlih 'trap.s and hnckle to fit around 
head. Hraml new. in original factory pack. 
Ing. Sliipfdng weight 1 lb. 

Lilt Price, $10.75. Cl 55 

No. 1610—YOUR SPECIAL PRICE 1 


“RTC” Hiph-VoltaRe “Puncture 
Proof” Filter Condenser Units 

Wo guarantee these con- 
densers unconditionally. They 
nr( Ideal for gcncriil re- 
hlaceincnt Pitr[iu-.(‘s atid ran 
he installed In iiiiy new 
|i((Wer-pHck. All cundenaers 
arc fiiniKlicd with S-Inch 
lengths of tinned “pudi- 
luick" wire. 


Cat, 

No. 

1702 

1703 

1704 

1705 


600 VOLTS 1 

1 800 VOLTS 


Mfd. 

Your 1 

Cat. 

Mfd. 

Your 

CaPac. 

Price 

I No. 

Capae. 

Price 


$0.25 1 

' 1706 

1 

so 45 

1 

.30 

1 1707 

2 

.75 

2 

.40 1 

' 1708 

4 

I.IO 

4 

.60 j 





WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3,00. 

If C. O, D. nhipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order—certified check—U. S. stamps. 


Radio Trading Co. 
25 West Broadway 
New York, N. Y. 


ORDER FROM THIS PACE. You w ill find special 
prices from time to time in this marazine, <;et our 
big FREE cataloff for the irreatest Radio Rarirains. 

Should you wish iroods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 




















































Headquarters For Replacement Parts For All A. C. and D. C. Sets 

]Ve can replace any A, C. Power Transformer, Condenser Block, etc., 
WITH AN EXACT ELECTRICAL DUPLICA TE! 















SEND FOR OUR FREE CATALOG 


Semi-Assembled Peerless 9 Tube AC 3 or 4 Screen Grid 

Set of 8 

R. C. A. 

LICENSED 

TUBES 


Included 


FREE! 


Ciies THkEK screen GKlT) TIRES? LINEAR POWER OETErTlON: PfsH-PrEL 
14?, AiII‘LlKM:ilV I’llONCM.IiAPU ATI’Ai lIMENr: Tl hE VOlAAOl-: RIXiriA 
TORI TOTAI.LY’ SHICLhKI^: lAlMCNsi. POWER PAl K? Kequir#‘s 3-224; 2-227. 
2-245, 1-280 and AMl'KIllTE VOLTAGE IlKOrLATOU. «Rh a l.> ffiot 

aerial— 4 n<’n pitk 4 ui» miles on Katiir. Furnishes field current to iin)‘ I). P 

DVNAMIC speaker («e sell a very excellent MATCHED DYNAMIC for $8.95.. 
Tl)l:i rvceiMT ran alao be used with any A.P. ty|ie dviiaiiilr. or niii^m'dc s|>«‘uker 
lO atlilltloiiul rost^i Self explanatory dlak'ram anU blur print itif-lutlnl assures 
rapid and accurate assembly! il" s x I-** deep. FULLY GUARANTEED! 

Eeii Speakri. Init 

includlnf 8 FREE TITlE.s. ..., . . .. 

(FULLY WIRED RECEIVER , ^ 

(Less Speaker but including FREE Tubes' . 


$22.50 

$32.50 


Semi-Assembled Three Stage, 
Double Push-Pull Audi¬ 
torium Super-Amplifier 
and ABC Power Pack 


Confnins 

Thordarson Power Units 

Here is the very la-.! word In power am¬ 
plifiers. wHIl any Rutlio Tuner — a> a 

PnONOCKAPII AAIPLIPIEK of exrep. 
tional efTlrlem-y—or as a PPRLIC Ah- 
ORE8S AMJ‘LIPIEU. Input feeds into a 
227 1 st A.F. stage, followed by a PUSH- 
PULL 2nd A.F. stage using two 227’s 
followed by a 3rd A.F. PUSH-PULL 
STAGE, using TWO 250 super-power tubes. 
Amplification produced ample for huge audi¬ 
toriums or outdoor gatherings. A.\l REIFIES 
WiTIIOl.T blSTnJlTlON' Requires 2-281. 
2-250. 3-227 tubes. Furnishes 45. 67. 90. 
135. 180 volts "B” for tuner, well as 

choice of 2 V} volt or \Vi volt and 2*2 
volt A.C. filament current for any tuner. 
Al-o firrni 5 li ('.4 MU roll field runent for 
any l).C ilynamio — for exceptional 
results, use the 15" llO volt D.C. PEER¬ 
LESS DYNAMIC! Can be assembled by 
any novice—detailed diagram included. 
For 110 voll. 60 Oclc -\.C. 21 ' " x 8 " x 
v high. $39.75 

TTjrgJ, ready tar use . $47.50 

Set of 7 R.C.A. LICENSED 
TUBES 


$12.50 


2 Stage Audio Amplifier 

Encaseil in 
aluminum b 
(witli forer) 
lonK. 3\". 
hlkh. RarU alone " > \ 

arc worth twice • * » \ 

Our i>rice! -^^ 

ASS^^MBLED $2.95 


Peerless 15 inch Dynamic 

Speakers 

MO V. D C. MODEL 

Vvntaintt Joublr jU’ld: 
DOO uhms Cl Ilf/ 4000 
ohhix! Vs^■ t’ithrr or 

fW \ both fields f 

a I'rudiircs super auditorium 
Tolutne, with iinc.iniiy per- 
feet Ion of realism of rciira- 
V / diirtlon. Contuiiw push-pull 
output tran<for tiler. Can he 

used with any set. 15.95 


$14.50 

$10.50 

$10.95 

$ 10.00 


Lof tin-White Direct Coupled 
Amplifiers and “A-B-C** 
Supply 

.Affords more ilian suf¬ 
ficient rolniiie. sufTi- 
elent for most tianre 
halls, schools. small 
auditoriums, etc. The 
vijy finest of parts 
only are ii 4 e«i--eontnins 
THORDARSON A. C. 
Transformer. Tobe Condensers! 

Also furnishes ail ABC voltages to any 

2 V 2 volt A.C. tuner. Easily connected 

by .ny „o,ice. $13.90 

250 model ISA 

Requires <-250. J-281, 1-224 


15" DIAM. 

MO VOLT A.C. JSiiX 

780 R^T.riER 

Dyna^.c 

opeaker 

110 v. A.C. MODEL—15" Di.im. Model 
l ies a 2 SII Uetlifier tube—more superior 
than metallic disc rectification. No finer 
speaker iiuUe! ..— _ 75 

Semi-Assembled Radax 

3 or 4 SCREEN GRID A C. TUNER 
/v .MO't ciifiipui’l made- 

n 

4 deep. H" hiKh Moil- 
enKliieennK and 
doHjrn ii.-urv- .\I.\XI- 
^ IH' .^RI.EI'TIVITY 

nild »>d t^EN.'^ITIVITY! 
Tan he wired In 30 
' niii)Ute<i Our big 
seller! Wiring instrUc- 
tlons and biue-])rlnc 
Incluiled assures you no ep« ^ 
wiring ditrirultle 1 ! j 

Less Tubes 

Semi-Assembled Radax 245 
Push-Pull Power Amplifier 
and AC **A-B-C** Supply 

Most compart 

A.C. voltages to 

any tuner, and Turnishes field current to a 
D C. type dynamic speaker. Can be used 
With any tuner! An ideal PHONO, ampli- 
tier, blue Prints included gr 4 yf CA 
Less Tubes 

FULLY WIRED — $18.50 


ORDER FROM THIS PAGE! 

ir^ o crept rherks, tnonep orderM, and 
staui.pH tn all denounnotioun. In ahttence 
af postane aliawnncr, shipment icitt t/o for- 
ward. t'Xpress rotleet, Deditrt C.iSfJ 

IUs(‘01' XT if yon, send retnittanct with 
order! C\ O, f). Shipments reynirv 20% 
deposit remitta nra with ordt-r. We yuar- 
* nutfe Complete satisfartion! 


Thordarson Power Transf. 

All types listed below 

9 furnish alt plate and /fVii- 
ment voltayes for any A 
C, set. 


MODEL 171 PUSH-PULL 
For 4-226. I or 2-227. I or 

$2.55 


MODEL 7,5 PUSH-PULL 
For 3 or 4-227 or 245 2-227. OC 

2-245, 1-280 

MODEL 250 PUSH-PULL 
For 5 or 6-22? or 224. 2-250. ttC CC 
2-281 


fl / TK It COX DL XSEIt I .\ /) 

ni.rtiit c Hit XT liLOCK for 

ATWATER KENT 37-38 
SERIES SETS 


Contains 

condensers AND 

(HOKES' SiiMie 
size plareiiieiit 

leads on or- 

A.C. TRANSFORMER for same sets $4,25. 
REPLACEMENT POWER PACK FOR 

Atwaler-Kent 40-42-43-44-45- 
46-47-52-53 A.C. Set. 

Contain^ ^he^nec- 
Transfor^^er 

HiPnv/ denser-Choke Block 

Unit. both con- 
tained in one com- 
nion case. An ex¬ 
act electrical and 
mechanical diiPiDate of the 
original!! 


$9.00 


Radax General Replacement 
A.C. Power Packs 

Tan be nonncrtcd in a 

3<' inliiute. 4 . Delnil- 
ed inatruetloni and 
diugruiiis Inclutletl. 

INATOR. 200 volt ^^^R 
output, and 45. 67. 

90. and 135 volt ter- 
Requires 

Same as above, but also furnishes A.C. 
filament current for 5-226.ttQ OC 
2-227. 2-I7IA. 1-280 tubes 

245 - B' ELIMINATOR. Output 250 volts, 
and 45 . 67. 90. 135 and 180 output 

terminals. Also furnishes 3 amPs.. 2*/2 
volts A.C.. for lighting TWO 245 tubes. 
Proper "C" bias for these tubes .ilso 
provided. Requires I A AK. 

rectifier tube 

Same as above, but also lurnishes A.C. 
filament current for 6-224 or 227 tubes. 
2-245 tubes. 1-2B0 tube. MAKES AN 
IDEAL ENTIRE A.C. POWER PACK 
REPLACEMENT UNIT ^12 45 

Any of the above sold FULLY 
WIRFD fur $2.-50 additional. 

Semi-Asaembled Radax 
3 Tube Short-Wave 
Receiver 


r«es 1 i:!:; SCIlEEN GIMD TL'HE. 1-112A 
and I 17l.\, Cull be wired in very little 
time! Complete wllli -1 plug-in coils. !•; 
<0 22 ."i meters. Kiirlosed in hundsnme 

KCIJ.Y SHlEEDKiy ALLMiNlM BOX. 
13" long. 3^^" deep. dr « ^ 

6 " high. 913.50 

Lei, Tubes 


Scmi-Asaembled Midget 
8 Tube—-4 Screen Grid—- 
245 Push-pull AC Receiver 


Midget proport ion.4 (13" long. 0" deep, 
6" high) but .HIGIITY rEKFOR.MANCK* 
Duplicated (and even exeeli!) results gen¬ 
erally obtained on very liirge und ver.v 
co,tiy ,\.C. ifU. 1931 design? Self-ex- 
pluii.itoi-y blue prints and wiring instruc- 
Hun- itieluded. hrsJgiied for u.<te with 
M.XTCIIKI) D.C. DYNA-MIC SEEAKER. to 
whi«l' it furnishes suitulde field current. 
(\Vv can fiirtiiili one for $'i.7ojl Can also 
be used with an .t.C. drnuniic or mug* 
netic speaker ,.....,$2.90 udilitlonul!1 

$19.75 

Set of 8 R.C.A. LICENSED -VC 

TUBES 99 . 


Columbia-KoUter 
Phono. Pick-Up 

None finer made. 

Does full Justice to 
niunufucturers' high 
reputation I Remov- 
.iblc he,id? Extreme- 
Iv SENSITIVE? 

(4-224, 1-227, 2-245, 1-280) 

Heg. $19.75 . - 


$5.95 


Diehl A.C. Phono. Motor 


table (Included) 
Uniform speed! 


Guariintced not to inter¬ 
fere with Itiiillo recep- 
Ih.n'^ IIU.M KllBE and 
(H'lET ill operation. 
Smed regulation! illgli 
toiMur 12 incli fell 
dues NOT WOltr.ER’ 


$9.75 


Radax Push-Button Model 

Set Analyzer and 

Tube Tester 

Makes every possible 
test, with speed and 
AI’CI’UACY generally 
associated with $70.01) 
to $ 100.00 type iristru- 
fticius. THEM END 
orS SALKS WA li¬ 
lt ANTS or It TA)\V 
ritlCE FULLY 

GUAIIANTKED! 

$18.75 


Peerless Magnetic Speaker 


Do not confuse this 
lilGIlK.ST Ut'ALI- 
TY speaker with any 
other low- priced 
siwaker! Kegard- 
less of (erriflc vol¬ 
ume imposed on U. 
tills iPeuker WILJ, 
NOT DI STOUT’ 


TIand.mii.civ riiiLhed Wood 
mantel cabinet __ 


$5.75 


Elkon M-16 Rectifier 


Ideal for ANY * A ’ ElI.M- 
INATOU or MOST ANY 
A.C. DVNA.MIC SPEAK 
Elt. Furnished as lilus- 
iraled, or ivllli base wllli 
5 heavy brass strii» lugs 


ifft 

$ 2.95 


ORDER FROM THIS PAGE! 

SEXD ALL ORDERR AXD CATALOG 
REQUEHTii TO 

Coast to Coast Radio Corp. 
142-R Liberty Street 
New York City 















































There are Two Ways to go about 
getting yourself a better job 


1 Stick to your job. And work. 
Know tlieory as well as practice. 
Study the jobs of the man along¬ 
side you, and the man above. 
Know the how and why. 


Decide that you are u]) against a 
" B .'^toni' wall. ('on.sid(‘r what you 
do best; what you like to do; 
^^wlu'tlu'r it pays w(“ll; offers a 
future. Then yet ready. 


Opportunity will knock at your door when you are ready 



With a working knowiedge of 


vou ran find a jol) in a field that never will l>e 
overcrowded, Fi»r I’Jeetneitv dne.s most of the 
world s W(nk ttMluy; will do more tomorrow , 
'I'here will always l>e Hood johs ft^r >?<mk 1 im*n 
in Eleetridt) , . , and at gtMKl nay The 
work is interestinp! ^ ou put your lieart and 
soul into it—get somewhere, 

AUDELS NEW ELECTRIC LIBRARY 

makes Kleelririlv as easv as AIK' for l>egin- 
ners; interesting as fietion; engineers carry in 
p»M’ket for spare time reading and reference 
questions, answers, tliagrains. ealeiilations, 
uiidcnvriter’s code; design, constnietion. o|>- 
cratam and maintenanre of modem eleetrieal 
luarhines and applianet^s. FI LLV ('()V- 
KltFl), in t\M‘lv'e (12) liandsoiiie. flexilife cov¬ 
ered voliiiiies. (Nine readv, three in work.) 

THESE SUBJECTS—Hundreds of Others 

Oynam^. O-C Motors, Armaturo Winding, Mainto- 
naneo, Ta«ta, Battoria*. Tranaformara, Condanaora, 
A-C Motor*, Altarnating Curront. Motar*, Powar Station 
Praetlea, Wiring, Diagram^ Clactrle Railwaya. Clavator*. 
Auto and Aaro Ignition. Radio, Toiophono, Talagraph, 
Motion Piaturaa, Talklaa. Rafrlgaratlon, X-Ray, Walding, 
Oomoatio and Farm Appllancoa, 

p.iir*"B7;„t,fui QUESTIONS AND ANSWERS 

binding, Profuaaly Hlua- J rcmonibiT what you read THE AEDEI, WAY. 
tratad—Photos, diagrams Pftragraph i» >aTitti ii simply and lojfiraily so a.t 

•raiti.bi* tabiaa. answ<T tho “O st <iur»tions*’ at the end of each 

aaluabla tabiaa. chapter. This makes faeta atiek 


AUDELS EASY BOOK-A-MONTH STUDY PLAN 


'I'he newest, easiest way to study. Only one 
lx)ok a month to read. Every .<iiihject made as 
simple and clear tvs ABC. Even poor students 


limT^MtTn^nMT^iteriwting. are amazed at the 
ease «>f it and the speed with which they learn, 
hat you start ihc Audcl U'oy you can finish. 


COSTS 6^ A DAY BUT SEND NO MONEY 


The irwmey coat—the price of one mild cigar per 
diem—is nothing. The price in time is a few hours 
per week, spent as enjoyably as in reading fiction. 

PLUS NOT TOO MUCH SWEAT 

The cost in ejfort is something. No one I'Vrr got 
anywhere without lifting a finger. But—we have 
been helping men to overcome the handicaps of 
education for FIFTY VEAIlS. Let us help you! 

MAIL COUPON TODAY 



THEO. AUDEL A CO., $$ W. 23rd St.. M. Y. City 

Mail Vol I. Elertric TJbrary on 7 cteys’ free trial. 
If (I. K. I will rciiiii $1 .lO, otherwise return it. I 
al.«»o request you to mail one Uiok eaeli month on 
same terms No obligation unless I am satisfied. 

Name . 

.\ddreM.s . 

nccupatioii . 

Employed hy . B T*. 




























Fon Wonui Receptioiv 

Short and Long Waves 

(14 to 500 Meters) 

In two years this wonderfully efficient and economical 
“kil” receiver has not only establish!^ itself as the 
favorite of all real DX fans but is rapidly l>ecoming the 
favorite of Licensed Amateur Operators. They receive 
relay messages with it from every place in the world 
where short wave comm unicat ion originates. 


BATTERY SET KIT 

$20.50 

KIT K-110:Tlie battery 
operated Super \^asp. 
Batteries and tubes 
extra. 


A-C KIT SET 

$34.50 

KIT K-115: AC Super 
Wasp. Use own ABC 
Pack or Pilot K-lll, 
specially designed for 
the Super W asp. 


PILOT SUPER WASP 



PILOT’S NEWEST 

A gem in cabinet design, this charming little two-tone 
walnut Queen Anne 5li^el is coveted by every iiome 
loving woman the moment she sees it. 

It has double sliding doors. Baffling area of cabinet is 
ample to bring out lowest tones of the special electro¬ 
dynamic speaker. Illuminated Dial, Knob Control, 
Tone Control and Phonograph Connection. 

2-224 Screen Grid TRF, 1-224 Screen Grid 
Power Detector, 1-227 First Audio, 1-243 
Audio Output, 1-200 Rectifier. (The DC 
Model uses 4-201**A’3 and 2-271-A’s.) 
Dimensions: Height, 33 inches; wridth, 

19Vi inches; depth, 13 inches. 

Less Tubes $T0.50 

Pilot l.iixe CONSOLETTE 




The'QUALITY” 3IIDGET 

People can’t believe they arc hearing a Pilot Midget 
unless they see it I Its clarity, volume and range of 
tone makes the owners of most big consoles, wonder 
what they paid big money for. In its lieautiful, NEW, 
two-tone walnut cabinet, it delights all who see it as 
much as it delights all who hear it. Illuminated Dial 
Knob Control, Tone Control and Phonograph 
Connection. 

AC >IODEL: 2-224 Screen CHd TRF, 1-224 
Screen Grid Power Detector. 1-227 Ist 
Audio, 1-215 Output Audio, 1-280 Rectifier. 

DC MODEL: 4-201.A’8 and 2.271.A’s. 

Less Tubes $50.50 

PILOT MIDGET 


PILOT’S SEHVICK TO ALL LOVERS OF RADIO GROWSI Broudca»t Liateners. Short Wove EnthusiasU. Licensed Amateurs. Service 
Enainem, Professional Custom Set Builders. Amateur Set Builders and Sound OiNtrihution Experts, now Bad all their needs met 
by PUot Products. The New Pilot Plant at Lawrence, Muss., is the largest in the world owned and o|>erated by a radio maoulttclurcr. 

See the PUot Receivers at your dealer or write for description Johler to 


. PILOT® 

UCENSED UNDER 


RADIO 

RCA PATENTS 


PILOT RADIO & TUBE € O R P O R A T 1 O IV 

LAWnE^iCE* MASS. 

A'eie York Office: S2S flrnodtmy 
OFFICES IN PR IN Cl PAL COUNTRIES OF THE WORLD 


E 


Chicago Officm: 
234 S. Wells Street 


Son Francisco Officer 
1278 Mission Street 














